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Geodaetes Pradicus Redivivns, 
THE 


ANT 
SURVEYING: 


| Formerly Publiſh'd by Vincent W7 ang, Math. 


Now 


[Much "y mented and Improv'd ; with an Aye N Þ 1 x thereunto ſub- 


joird, Ihewing the whole ArT of SURVEYING by a New 
Inftrumeat, 


CALLED 


the EMPERIAL TABLE; 


Performing exactly 1n all reſpeAs, and in all Caſes that. can poſſibly hap- 
pen 11 the Praftical Part of SU RVEYING, the Work of the 
Theodolite, Circumferentor, Semi-Circle, Chard and Needle 


WITH THERE 
DESCRIPTION and USE 
OF A 


NEW QUADRANT. 


To which is Added by way of Supplement, 


SCIENTI 4 STELLARUM: 


Containing New and Accurate Tables of the Planetary Motions, where- 
by the Planets Places both in Longitude and Latitude, The Places of 
the Fixed Stars, with the Eclipſes of the Luminaries, are more eaſily 
attain'd, than by any yet Extant. 


By JOHN WING, Mai, 


LONDON, 


Printed by ; Matthews, for Awn/ham yo Jobn Churchill, 
the Black Swan 1n Pater-Noſter-Row, M DC C. 
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TO THE 


HONOURABLE 


ZOHN NOEL Eſq; 


Son to the Right Honourable the LOR D 
CAMPDEYN, and Brother to the late 
Earl of GAINSBOROUGH. 


Rig ht Honourable, 1 


'H E Arts and Sciences Po TOeaY 
cal have in former Ages not only Recei- 
ved the Applauſe and Approbation of 

the Learned, but the Profeſſors thereof have been| 
alſo more favourably and grateſully admitted in- 
1 to the Soctety of the Nobleft Perſons, and it 
| would be Weakneſs in me to tell your Honour of 
the Worth and Excellency of that , which all 


; [Great Men do approve and admire. That | 
| worthy Syraculean AR CHIME DES, | 
| has left us ſuch Excellent Helps and Devices 
Mathematical, that all the World fince hath 
ew beholden to his Pains and Induſtry; and 
| Iſhould I enumerate the continual advantages 
and benefits we daily-recerve from the Mathe- 
matical Sciences (eſpectally to your Honour) it 
would be like reading a _Military Lefure be- 
fore the Illuftrious Hantbal ; who in his Time, 
was the greateſt Maſter of the Art of War : 
TI muft therefore only beg your Honour's favou- 
rable Acceptance of this my Performance. Aud 


as | 


— —_— Y _— — Pry hw. —— 


DEDICATION. 


las the Grand Cyrus gractouſly accepted a Cup 
of Water from poor Sinextes, ſo let me be al- 
lowed Your Honour's kind Reception ; Aud T 
hope it will not detract from Tour Honour to 
Patronize my Slender Labours ; which will 
'uot only encourage me to make a further Progreſs 
in this Sublime Study , but confirm me in what 
[T havealready done, and oblige me to a Depen- 


| dence upon the Rays of Your known Humanity , 
jerviceable to the Publick : In the interim, 
committing Y O U, Right Honourable, and 
Your Noble Family, to the great Architef 
 Fieaven and Earth, I ceaſe to trouble Your 
 Elowour ſurther at this time, ever remaining, 


A Real Honourer of YOU 
and 


Your Noble Family, 


JOHN WING. 


THE 


by encouraging me to Study what may be further| 


A 


or, Af 


TO THE 


R EADE R- 
Courteous Reader, | 


imploy d in matters of great conicernment, in 

the PraQtice of Surveying : I may (I hope) 
contend for ſome Experience, (if not Judgment) in 
this Noble Science, and my frequent experience di- 
ſcovered to me, the great want of ſuch an Inftru-|. 
ment, as might be truly ſubſervient in all Caſes 
that may happen 1n this excellent Art of Surveying : TO 
Upon which, I betook my ſelf to the contrivitg and 
perfecting ſuch an Inftrumerit as is Deſcribd, Illu- | 
ſtrated, and Exemplified in the Appendiz to the 
Fourth Book ; truly and exattly performing, (and 
that moſt Naturally) all the Caſes that can poſſibly 
happen in the PraQtical part of Surveying ; and ha- 
ving communicated my Conceptions upon this Sub- 
je to ſeveral Ingenious Artiſt's, who not only ap- 
proving the matter, but earneſtly importun'd me to 
publiſh it : Accordingly, I did then defign to: make 
a Compleat body of this moſt Uſeful Art in Folio by 
it ſelf; but others at the ſame time defiring me to 
Revive my Deceaſed Uncle, Mr. Vincent Wing's Book 
of Surveying, which was almoſt loſt to the World, 
as being out of Print: I did then in Compliance to 
all, Revive this Deceaſed Author's Book, 9iz. the 
Eflential part thereof, that of little Uſe being left 
out , and having made ſuch large Additions, and 
and that wholy New, as are not only Uſeful but 
truly Serviceable to a Work of this Nature, and tho' 
ſeveral able Artiſts have already handled this Sub- 
je&t with good Succeſs, that may give ſome occaſion 
to Objet that my undertaking 1s Superfluous, I 
therefore think my ſelf obliged to inform my Reader 
A that 


: S TI have been this Twenty Six Years laſt paſt, 


—_E 


f 


PREFACE. 


[Plain and Pradicable manner. 


that here are ſeveral advances made in this Tra& to- 
wards the bringing this Noble Science to greater 
perfe&tion, andymay lead the Young Reader through 
the Study and Practice thereof with more eaſe, Ex- 
pedition, and Satisfa&tion, than any that has hitherto 
appeared in our Language, as may in ſome meaſure 
appear from this ſhort Specimen of the whole Work, 
which is divided into Seven Books ; as follows, 

I. The firſt Book contains Arithmetic in whole 
Numbers, Vulgar Fra&tions, and Decimals, after a 


II. The Second Book confifts of Geometry, being 
divided into four Parts. The firſt part treats of the 
Deſcription and Inſcription of all Geometrical Figures. 
The ſecond part contains the Menſuration of all Su- 
perficial Figures, demonſtrated in Problems, Theo- 
rems, Definitions; and Arithmetically Soly'd. The 
third part dire&s the parting or cutting any Geome- 
trical Figure into equal or unequal parts, as the mat-| 
|ter 1s required. The fourth .part teacheth how to 
Reduce -one Figure into another, ſtill* keeping the 
ſame proportion. | 

IH. The third Book confifts of Plain Trigonometry 
or the Solution of all, Plain- Triangles, both Right and. 
Oblique, with a Canon of Sines and Tangents to 
every 10 Minutes, with a Table of Logarithms to 
'[ 1000. 

IV. The fourth Book ſhews by the Plain-Table how 
to take the Plot of all manner of Grounds ſeveral 
ways, and how to caſt up the juſt quantity thereof in 
Acres, Roods,. and Perches, and alſo how to incloſe 
a Lord-ſhip that Lieth in 'common, or open Fields, 
and to draw a perfe&t Mapp thereof. To which 
Book is Subjoynd an APPENDIX, wherein is 
the Deſcription and Uſe of a New Inſtrument calld 
EMPERIAL T ABLE, with a New Scale 
and Chain fitted thereto, performing exaQaly and in 
all Reſpe&s the work of the Plain-Table, Circumfe- 
renter, Semicircle, Peractor, Chard and Needle, all fully 


compleated 
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TO II. 


- ſhappen in the Art of Surveying, either in Kingdoms, 


[both of Work and Materials; by which any Gen- 


——— 


FRF | 


compleated thereon, without the leaſt confuſion of 
Lines or Parts; and from this Inſtrument by each ſe- 
veral way, both Separately and, Conjun&ively, is 
[demonſtrated all Pra&ticable Caſes that may poſſibly. 
Provinces, or private Eſtates. 

V. The Fifth Book ſhews Arithmetically how to mea- 
ſure all manner of Work and Materials belonging to 
Byildings, to whuch 1s added, the Rates, and Prices 


tleman may know, what his Building ſhall coft him 
before he begins the Work. 

VI. The Sixth Book contains the Deſcription and 
Liſe of a New Quadrant, plainly reſolving the Hour 
and Azimuth, the Right Aſcenſzon, Declination, Oblique 
Aſcenſron and Decenſon in time, of all points of the 
Ecliptic with Latitude, and thereby the Rifing, Sou- 
thing, and ſetting of the Planets and Fixed Stars ; 
alſo the Sun's Rifing and Setting, with the Increaſe 
and Decreaſe of the Days to a Minute; and on the 
back-fide of the Quadrant, are Lines inſerted for the 
erecting a Scheme of the Heavens, for any time. 
and alſo Lines ſhewing the Diameter, Circumference 
Area, and Square equal of a Circle; with an Uſeful 
Almanack, and other Quadrantal performances. 


whereby the Reader may be inform'd how to find the 
Scituation of any place upon the Terreftrial Globe ; 
and thence trafisferr 1t into a Map. To which end 
are annexed the moſt neceſſary Problems in Aftrono- 


with which all Surveyors ought to be acquainted; 
that they may give direftions for Ornamental ones, 
upon ſuch Manfion-Houſes as belong to the Man- 
nor or Land which they Survey. 


To theſe is added SCIENTIA STELLA- 
R UM, conſiſting of New Aſtronomical Tables Ex- 


| VII. The Seventh Book confiſts of ſeveral. Pro-| 
blems in Geography, and Spherical Irigonometry, 


my. and a Pra&tical Tra& of the Art of Dialling, | 


[ms with their Uſes in the Calculation of the Pla- 
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PREFACE. 


[nets Places, both in Longitude and Latitude, as alſo 
'the Doctrine of 'the Eclipſes, with the places of the 
| Fixed Stars, (Fc. 
| Now the Utility of the Mathematick Sciences, be- 
ing ſo well known, that for me to commend them, 
would be like ſpeaking before Apollo, and therefore 
needleſs: But as to what overfights and omiffions 
have eſcaped, I ſubmit to the Cenſure of all Impar- 
tial Artiſts, knowing tis an eaſy matter (where Pre- 
judice doth not ftop the way) for the Reader to di- 
ſinguiſh between the Author's, and Printer's faults, 
but having the Advantage of a Good Printer, and a 
Careful and Ingenious Correffor, who have ſo excellent- 
ly behaved themſelves herein, that very little of an 
Errata appears, to what I have ſeen in moſt works of 
[this Nature. Thus wiſhing all Ingenious, Impartial, 
and ;,Unpreudiced Artiſts a happy Progreſs inall their 
Juſt endeavours, I remain | 


Your Mathematical Friend, 


From my Houſe at Pickworth 
in the County {of Rutland, 
' November 271th, 1699. 


7OHN WING. 


Of Notation, cor Numeravion 


ET. is the Art of Numbering or. ac 
compting by Numbers ©. | Sf Y 
TT.. Arithmetick 1s either. Si g QU! 
THI. Single, is that which is pe 


o 


bers alone, and conſiſts of two T_T VIE, N I | - Tit 
ration. TID 2 

IV. Notation is only the N ofing, or Writi 
or Number that is to be pronounce , or its Value expreſl 
termined. | | | 
Y. Numeration is the Reading, or ze Numberg; 
ven, 'or propounded ; or the att pronouncing its true Value, ac-| 
cording to the Number of Figuie propoſed, or ewe down. 

VI. The Notes, or Charattets, are Nine, 'and.a Cypher (0), 
| by which Numbers are: uſually expreſſed, and are as followeth; 

x,0ne; 2, /ebak 3; Gees 4, four; g, five; 6,11x; 7, ſeven; 8 Jcight ; 

9, nine ; 0; Cypher. . 

VIL Tho! the, Cypher ſignifie nothing of it ſelf, yet. it being: 

poſt-poned, or placed behind any of the reſt, it doth increaſe the 
Value of the N umber, as Ta 7 wall goers 


— 
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The Art of SURV EYING. 


. 


jand ſoon, as the following Table of Numeration direQs, 


| 


ble of Numeration here expreſles. | 
X. The firſt three Figures towards the Right-hand, poſleſs the 


jor Total, may be found. In Adaition, place the Numbers given 


 VHIE. The Figures are to be numbred, and the Order of Places} 
to be obſerved from the Right-hand to the Left. | 

IX. The firſt Figure of any given Number to be read, or pro- 
nounced, toward the Right-hand, isfaid toſtand 1n the Firſt place, } 
or place of Units; the Figure ſtanding in the Second place, is called 
theplace of Tens; -the 'T hird, the place of Hundreds ; the Fourth, 
the place of Thouſands; the Fifth, the place of Tens of Thouſands; 
the Sixth, the place of Hundreds-of Thouſands ; the Seventh, the 
place of Millions ;._ the Eighth, the place of Tens of Millions ; the 
Ninth; the placeof Hundreds of Millions ; and the reſt as the Ta- 


place of Hundreds, the three next on the Left-hand them, ſtand 
in the place of Thouſands, the three next inthe place of Millions ; 


XI. The aforeſaid, or foregeing Rules being underſtood, *tis 
ealie to expreſs, or read, the Value of any Number propounded ; 
hence then let it be required to read, or: pronounce, this Number, 
987,654,323. Firſt, diſtinguiſh by a Point, or Comma, every three 
places, which unburthensthe Memory, and makes the Work the 

fier : The reading, or pronouncing, is thus ; Nine hundred eighty 
ſeven Millions, Six hundred fifty tour Thouſand, Three hundred 
twenty one, | | | 


 TheTableof Notation, in Figures an 
Letters. - 


. 
a 


ts | [Firſt - © || [| 18xvu [200 
: BR Eo 

FB Second S [| 2/7 | 19xix [300 

as1123- Third ) © || 3fhun | 20.xx 400 


1234 Fourth 4{1111 21/xx1 FOO 


- [12345, (Fifth fJ; FI | 30x 600 

houſ. 1123456 :xth ©» © [| 6]vi | 40'xL 700 

. [1234567; pie oF IV 49/XLIX 800 
5 


e711 234.5698 Eight. Bin] 50L [920 CCCC 
mr23456789 Ninth ghix | 59'tux- [rooo 
Thou. M6Li1 234567891 bl. CF I O{X Wl I 0000 


| 
X Th. Mil112.345678912 [Elev. 11;x1 | 8gfLxxx1x[50000 [199 
1234567891 230T welf: I 2'x11 [100jC I COOOOICM 


CHAP. IL 
Addition of Whole Numbers. . 


DDITION 3 that by which many Numbers are gathered, 
or added together, that in the end their Sum, Aggregate, 


} 


by above another ; that is, Units above Units, Tens above Tens, | 


4 
- 


Hundreds 
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The Art of SURVEYING. 3 | 


- [Hundreds above Hundreds, and ſo on, according to the Number | 
of Places given. " 


Aadition of one Denomination. 


Let us ſuppoſe theſe two Numbers 5127, and 2561, be'given 
to be added rogether ; ſet them one under another, as 
 |youſee inthe Margin, and draw a Line under them, $127 » 
a> you ſee ; then begin with the Units, and fay, 7 and - 2561 
1 makes 8, which place under 1 and 74 then to the —— | 
next, being the place of Tens, andſay, 6and 2makes$; . 7688 =Y 
then to the next place, being the place of Hundreds, 
and fay, 5 and 1.makes 6; then to the laſt plaez'or x 90 of Thou- | 
_|fands, and fay, 2and 5 1s7, allwhich ſubſcribe orderly under the 
. JLine, asyou ſee: So is the Work finiſhed, whoſe Summ amounts | 
eth to 7688, asappears & hoy Work in the Margin. 

Bur theſe three Numbers be given to be added together, vis. 
95322 and 7069, and 557; place them.down as before is taught, | þF 
| if any of the Ranks exceed Ten, write down the Exceſs, and 

| for the odd Ten keep x in your Mind; {&4, 9, and 2, . - 

makes 18; ſo is the Excets*above 10, 8, fo 1 write 9532 | 
down 8, and the 1 that I havein my mind Icarryto 706g 
the next Rank ; fo 1 thatT keep inmy mind, and x, 6, 557 | 
Jand 3, makes 15; ſo 5 being the Exceſs above 10, 

I write it down under the ſame Rank, and for the xo, 17158 | 

I carry 1in my mind, as before; (then again, t,and 5, | 
jand 5, makes 11; for, being the Exceis above 10, I write down 
1, andcarry 1 for the 10, as I faid before; fo 1,7, and 9, makes 
17, 1t being thelaſk Number, I write it down orderly under the} 
Line: Sodoth the whole Summamount to 17158. 
i And ifany Number be given, that the firſt Rank exceeds 10, 
20, 3O, 4o, 50, 60, or any other Number of Tens, write down 
the Exceſs above, or more tharithe Tens; and for ſo many Tens 
as there is in number above the Exceſs, ſo many Units carry in your 
| Mind to the next Rank of Figures; and fo may you -proceed from 
one Rank toanother, till you have compleated your whole Work, 
ſas each particular Example following direfts. 


4 EXAMPLES. 


99527 277853 7590324 7539216 


| 18631, 799472 7654031 1978194 
25978 972934 9561987 8657327 
663- 879915 9819751 1472961 
| | 135999 2930174 34626093 19646698 
; | Thus far of Addition of Numbers of one Denomination : In the | F 
| next place, I ſhall briefly ſhew, how Numbers of divers Deno- | 
Þ minations may be added together ; as Pounds, Shillings, an | 
1 WY. and | b 
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and Farthings ; Years, Months, Days, and Hours; and Signs, 
Degrees, Minutes, and Seconds: In all which obſerve; Firft, To 
write down the Numbers given, orderly one under another ; Se- 
condly, In all which begin with the. Leſſer Denomination, as in 
Pounds, Shillings, Pence and Farthings, whuch is Farthings, four 
whereof makes one Penny ; ſo that what that Rank exceeds 1n | 
Farthings above the Number of Pence, write down the Excels, or 
Parthings over and above, and carry the Number of Pence to the | 
next Rank; then 12 Pence makes one Shilling, what that Rank 

exceeds the Number of Shillings, write down the Exceſs in Pence, 

and carry the Shillings to the next Rank, v1z. the Rank of Shil- 

lings; ſowhat that Rank exceeds in Shillings above the Number. 
of Pounds therein contained, place under the fame Denomination, 

and carry the Pounds tothe laſt Rank, which being added there- 

to, and becauſe it being the laſt Rank, place its Reſult under its 

own Denomination accordingly, which concludeth the whole 

Work. So likewiſe in Addition of: Signs, Degrees, Minutes, and - 
Seconds, begin withthe leaſt Denomination, which is Seconds, 60 | | 
whereof makes one Minute, and 60: Minutes.one Degree, and-3o | 
Degrees one Sign, and 14 Signs one Great Circle. * Again, :inad- ' 
|ding Years, Months, Days, and Hours, . whoſe leſſer Denomina- 

tion is Hours; 24 making one Day Natural, - 28 Days one Month, 

and 12 Months one Year. * Examples of all which follow. 


"EXAMPLES. 


Addition of divers Denominations. 


" ef 
16 - 
IO 


o8 
i9 


05 


So likewiſe in Weights and Meaſures, obſerve the particular 
Denominations, and you cannot err, if what before is treated of 
be rightly underſtood. oe | | 


"R FIG n | 


The Art of SURVEYING. hb 


CHAP. I. : iff | 
Subſtration of Whole Numbers. 


uUBSTRACTION of Numbers is, that one Number being 
taken out of another, to theend that a Remainder, or Diffe- 
rence may be known: That Number the Subſtraftion muſt be 
made from, is to. be greater than your other Number ; and for 
placing the Numbers in S«bſtradtioz, .it is the-ſame as 1s before] . 
taught in Addition. = | | 


Sabſtr ation of on? Denominition. 


Let this Number 87562, begiventobe SubſtraQed from 198765, 
place them one above another, as you are beforedireed, placing 
your greateſt Number uppermoſt, otherways your-SubſtraQtion | 
cannot be made ;. then begin your Subſtrattion, | 

and ſay, 2 from 5, and there remains 7, which . 298765 | 
write down pnder-the Line in the.fame Rank; & 87562 

{| then to the ſecond Rank, and ſay, 6:from 6, and - 
there remains nothing, ſo place o under the Linein 111203 

the ſame Rank; then proceedto the next, and ws 

5 from 7, and there remains 2, which place under the Line, as 
before; "Then proceed to-the fourth place, and fay, 7 from 8, and 
there remains 1, which place orderly under the Line; thentothe 
fifth place, and ſay, 8 from 9; and there remains x, which ſub- 
{cribe orderly under the Line ; then 1n the laſt place, fubſcribe x 
under the.Line,” becauſe there is no Figure under it, to take from} 
it; and ſois the Work finiſhed, whole Remainder, or Difference 
is found 111203. | 

| Again, let it be required to Subſtratt one Number out of #no- 
ther ; when'the Figures of the under Numbers are greater than | 
thoſe placed over them, in ſucha caſe you muſt borrow 10 of the 
next Rank towards the Left-hand, and add it to the Figure above, 
which makes the Figure more by xo than it is of it felt ; and for} 
the 10 that you borrowed, keep x in your Mind, which add to *þ 
the next Number given to be Subſtratted, and SubſtraQ all out of 
the Numbers above, till the Work be finiſhed. = 


C EXAMPLE. 


— JJ 


which makes it 11; thenſay, 2 from 11, and there 35671 

remains 9, which note down under the ſameLine; 6792 
[and for the 10 which I borrowed, I carry an Unit 

(or one) 'in my Mind, and addit to the next Figure, 28879 


| before, and add it to 7, which makes 17, thentake 10 from 17, and 


|then ſay, 8 from 16, there remains8; then for the x I have in wy 


ſought, is found to be 2887 
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The Art of SURV EYING. 


EXAMPLE. 


It is required to Subſtra&t 6792, from 35671; begin then with 
the place of Units, and fay, 2. from 1, which cannot be, where- 
fore borrow 10 of the next Rank, and add it to r, 


namely 9, then'g and x is 10; then fay, 10 from 7, 
that I cannot have, then I muſt borrow 10 of the next Rank, as 


there remains 7; then again, 1 that IT have 1n my Mind, add to 
the next Figure 7, which makes 8 ; then ſay, 8 from 6, whichcan- 
not be, borrow 10 as before, and add it to 6, which maketh 16; 


Mind, Tadd it to6, which makes it 7 ; then fay, 7 from 5, whic 
I cannot have, then-borrow 10 as before, and add to it,, which 
makes it 15; then fay, 7 from 15, andthere remains 8; then for 
the x Thave in my Mind, having no Bigure to add it to, I Sub- 
ſtraCt it from the next Figure. 3,and the Remainder is 2 : Thus the 
Work bein finiſhed, "the Remainder, Difference, or Number 

£ | TS =o | 
have here added threeExamples anſwerable to thoſe three in 
Addition, whichgs ſufficient tojntorm, orinſtructany truly Inge- 
nious in this matter.” © | | 


EXAMPLES. 
Subſtrattion of divers Daveul lations. | 
& MEE 


ry 
_— 
| —_— 


' Solikewiſe in Weights and Meaſures obſerve the particular De- 
nominations, and you cannoterr, if the former part of the Chap- 
ter be rightly*underftood. | 
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CHAP-IV.. 
Multiplication of Whole Numbers. 


MurTierticaTiON 1s that whichteacheth us by having |- 

two Numbers given, tofinda third. Of the 2 Numbers 

oven in Multiplication, the greater ought to be placed uppermoſt, 

and iscall'd the Malrtiplicand, and the; Number placed under the 

Multiplicand, is calld the Muttiplicator, the Number produced by 
theſe two, is calPd the Produt?. 


© Multiplication of one Figure. 
9 


- Tetitbe _—_— to multiply 3.24 by 2 ; the ſame order 1s to be 
obſerved in placing your Numbers as in © | 

Addition ; which done, with a Line under 324 Multipleard. 
them, proceed to your Multiplication, and © & 2 Maltiplicator. 
ſay, 2 times 4 makes 8, which place under — 77 
the Line in the ſame Rank ; this done, ſay. 648 Prodat?. 


again, 2 times 2 makes 4, which place or- 


under the Line as before, ſo the Produtt of this Multiplication is 
found to be 648 ; and here you muſtunderſtand, that if your. Mul- 
tiplicator had conſiſted of more Figures than one, you ſhould have] 
wrought after the ſame manner, placing them orderly under the 
ſame Rank, and ſo on tothe Lefr-hand till the Work be finiſhed ; 
but if your Number given. to be multiplied, when the Produt of 
each particular Figureiexceed xo, keep x 1n your Mind ; or if the 
Excels be above 20, write it down, and keep'2 in'your Mind, if 
above 3 oy keep 3 in your Mind, &c. which isto be added to the| 
next Rank. | ; 


derly under the Line ; then again, rwotimes'3 1s 6, which place 


EXAMPLE. 
Multiplication of divers Figares. 


Let it be required to multiply 5762 by 45, place them as be- 
fore, and as.-in'this Example, and begin with the firſt Figure to- 
wards the Right-hand, viz..5, ſaying, 5 times 2 makes xo; now 
becauſe the Exceſs above 10 1s nothing, 1 write a Cypher © under 
the Line in the ſame Rank, and for the 10 | | 
keep 1 in your Mind ; then fay again, 5 5702 
times 6 makes 3o, to which if I add i that - 45 
I kept in my Mind, it makes 31, fo 1 be- T 
ing the Exceſs above 3o, I write down x : I 
mag ng dna in the ſame Rank, and od 2394 
the three Tens keep 3 in Mind ; again, fay ; 
"mes > 620. Mach FT» AT. Tn 
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kept in my Mind, the whole is 38, fo 8 being the Exceſs above 3 
Tens, which I put orderly under the Line, and keep 3 Tens in 
Mind ; then again, fay 5 times 5 1s 25, to whichif Tadd the 3 I kept 
in my Mind, the Number is 28; and becauſe it is the laſt, T 
write down the whole Sum of 28 under the Line, fo the ſingle 
Produtt ariſing from 5, is 28810: Then begin with the next Fi- 
gure of your Multiplicator, viz. 4, and proceed to multiply as be- 
fore, ſaying, 4 times 2 makes 8, which place under the Line, and 
under 4 being the ſame Rank ; then again ſay, 4 times 6 is 24, fo 
4 being the Exceſs above 2 Tens, I put down 4 under the Line, 
and keep 2 inmy Mindfor the 2 Tens ; again 4 times 5 is 28, to | 
which add 2 I kept in Mind, and it makes 3o, the Exceſs being 
nothing, I write o under the Line, and for the 3 Tens keep 3 in 
Mind; thenfay, 4 times 5 is 20, to which add 3 I kept in Mind 
the Sum is 23, 1t being the laſt of my Multiplication, T-write it | 
| down under the Line towards the Leftt-hand, which Produ& is 

23048, which -two Sums added together, produceth the mean 
ProduQ .259290 : And,thus may you multiply by as many Fi- 


| gures'as Neceflity requires. 


> & 


4 CA BY 
Divifion of Whole Numbers. 


| IVIS1ON teacheth to find qut how many times one Num- 
; ber, or Sum, is contain'd in another, or to divide any 
umber into as many equal parts.as ſhall be required. 

There are three remarkable Numbers in D:v:ftoz, v3z. the Di- 
vidend, the Diviſor, and the Quotient ; the Dividend is that Num- 
- [ber which is given to be divided, the Divifor is the Number by 

| which the Dividend is to be divided, the Quotient is the Number 

that arifeth from the Diyiſion. | 


Diviſion by S ingle F, ures. 


Letus for the firſt Example divide 576 by a4, 576 Dividend, 

write down your Numbers as in the Margin, 4 Drviſor. 
' {and ask how often, you can have the Diviſor —— 
4 in 5, Which is the firſt Figure of your Divi- #7 
| [dend, which can be had but once, which 4 (144 £0: 

| place behict the crooked Line for the firſt 7 
Figureinthe Quotient, then multiply the Di- = 
vor by the Figure placed in the Quotient, 
and write the ProduCt under the Dividend, 2 
from which it muſt be Subſtrafted ; fo 4 | 
multiplied by x is 4, which SubftraQ trom 5, oo Remainder. 
the Remainder is x ; draw a Line under your de N 


| 


l 


Diviſor, 


_ 


£ 


- Fprehended. 
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Divifor, and place/your Remairftder 1 orderly \under the Line, 
then tranſcribe the next gs of your Dividend, which is 7, 
and place your” Diviſor orderly under it ; then ask how often your 
Divitor 4 is contany'@ in your new Dividend x7, which being 4 
tires, which 4 placebehind, xinthe Quotient, then multiply your 
'Diviſor'4 by 4; the laſt Figure placed in the Quotient, and the Pro- 
ductis16, which Subſtra from 17, the Remainder is 1, which 
place underthe Line asin the Example; then tranſcribes, the laſt 
Figure of your Dividend, fo have you another new Dividend, to 
which bring down 4 your Diviſor, and ask how often it is con- 
tained-in 16 your new Dividend, which is 4 times, which four 
place in the Quotient, and multiply it by your Diviſor 4, andthe]. 
Product is 16, which SubſtraQted from your new Dividend 16, | 
and the Remainteris o, thus the whole Works finiſhed, andthe 
Quotient found to be 144 ; ſee the whole Operation in the 'Mar- 
gm: And this is calPd ſingle Divifion,- becauſe the Diviſor is but 
,one Figure, but when the Divyor conſiſts of more ' Figures than 
one; : the Work'is more difficult than the former, but being well 
inſtra&ed in the former, the following will be more readily ap- 


bF 


4 4 6 | a | *y -—* 4 
Diviſion by-Several Figares; by 
a | 


Let 1s ſuppoſethis Number 52963 to'begiven c> be divided ty] 
232 ; in placing your Numbers youare to obſerve," that if your] 


A 


f 


'dend above'it, then remove your Diviſor one Figure towards the| 
*Right-hand, and thenthe'Work will be the fame with the follow- 
ling : Your Numbers+being placed :as before direQed,. make a 
|Crooked Line 'on the 'Right-hand of your Dividend, .to; place 
your'Quotient in, then proceed to your Work, andask-howoften 
5h may be taken out of 520,.0r ask how often 2, the-firit Figure] * 
of your Diviſor,'may+be taken out of 5, the firit Es of your \ 
Dividend, which jn this Example is found twice, which 2:place} 
behind the Creoked Line, for the firſt Figure in the Quotient ;| 
then Multiply 232 the Diviſor, by the Figure placed in the Quo- 
tient, andthe Product of that Multiplication Ld | 
will be 464, which place under the Diviſor, $2063 

and draw a Linevunder them ; thenSubſtract 232: 

464 from 520, (the three firſt Figures of 464 

your Dividend) the Remainder is 56, which : FTT 

place orderly undexthe Line ; This done, the - SU © . 
next Figure of your Dividend, is to#be pla- 32 (22433 
ced on the Right-hand 56, ſowill your Num- - + 494 

ber be 566, for a new Dividend : Then place / 


4 


DIVINE creater than the ſame'number of Figures 'of the Divi-|' . 
a 


down your Divifor under 566, your new Di- yes 
vidend, arid Work as beforg, asking how of-'.. *' 928 
ten 232, may betaken out of 566, or rather, - x 
23 out of 56, or 2 out "of 5, which in this '95 
Example can only be taken twice : Place 21n - © =. 
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the Quotient, then as before, Multiply the Diviſor by the Figure 
laſt Do in the Quotient, and the ProduQ'is 464, which Sub- 
ſtra& from 566 (your Dividend) and the Remainder is 102 ; then 
bring down 3, the laſt Figure of your firſt Dividend, to the Re- 
mainder 102, ſo will the Number be 1023 for another new Divi- 
dend ; then as before, place down your Diviſor vrderly-under the 
| | new Dividend: Now becauſe-the new Dividend conl{iſts. of one 
place more than is inthe Diviſor, it muſt be asked, How often the 
firſt Figure of your Diviſor, is contain'd in the twd firſt Figures 
of the new Dividend 10, which may be had five times; but be- 
cauſe the next Figureof your Divifor cannot be taken ſo many times 
out of the Figure above it,” 1 muſt take a leſs Number, which 
let be 4, which write in the Quotient : Then again Multiply 
| your Diviſor by 4, and the Product is 928, which is to be Sub- 
ſtrated from 1023, and the Remainder is found 95, which is ſo 
many partsof the Diviſor-: The whole Operation being finiſhed, 
the Quotient ſought, is found 224-33. 

Diviſion and Multiplication doalways prove one another : In Dz- 
viſion Multiply the Diviſor by the Quotient, and add the Remain- 
der to the Produ&, the,Sum will be the ſame with the Divi- | 
-dend. © _ + =, 5 p | 

]-. To prove Multiplication, cropyour Produ& by your Multi- 
-Fplicator, and theQuotient producet [the Multiplicand. 
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42+ The Rule of Three Diref. 


Penn” > | 
| SY The Single Rule of 'Three Dirett. 


E:-..E po E Rale 6 Three, which for its Excellency, is term'd the | 
'. | © Golden-Namber, and by Hwary (and that properly) call'd, 
| the Rule of Proportion; for having Three Numbers giventhat are | 
- ]known, it teacheth to findout a Number unknown un. proportion 
i hey ney ,ol Baſe is penned Hh A b, #- 
| ::plication and Diviſion : For by Multiplying 2 RE” 
| the ſecond Number. into the third: or third}. 6 : 12 :: 9 : 18 | 
into oe icondl, het hp ns | Ft N ne g 
der thence ariſing divide by the firſt Number 
Co OunorS OMe fourth Num &r requi- 108 Proud. 
'red: $0 if 6 Foot. of Board colt 12.4. what © , Piviſor- 
L Tall gfogcolly: In this Rele'of Three Di |S | 
Hs erp mber Gat nght, 520 * 6 (18 Qeotent| 
.| third hath to: ear boy the former Queſti- hl 
um 


'[on ; thefourth-N is to haveſuch Pro- oo Remainder. 


| [rote %:, x ph 6. Heb 
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{this Analogy, wefſay, asG 1s to 12, fo is 9g to the fourth Number | 
required. 1n the placing of your Numbers, youare to obſerve to : 
place them as they are; propounded ; then Multiply the ſecond 
Term by the third, viz. 12 by 9g, and the ProduQtis 108, which 
divide by 6, the firſt Term, and the Quotient is 18, the fourth | 
Number found as was required : See the Work in the Margin, and 

this is the Rule of Three Single. | 


i The, Rule of Three Compound. 


* The Rale of Three Compound, 4s when any of the Numbers pro-: 
FI pounded are of ſeveral Denominations, as Acres, Roods, and 
F Perches; Pounds, Shillings, and Pence ; or Days, Hours, and 
Minutes; or. Yards, Feet and Inches: If they be of twq@or three 
Denominations, they muſt firſt be reduced to the leaſt Denomina- 
tion propounded. 


of” 


* EXAMPLE. A 


If 5 Yards 8 Foot of Painting, colt, 8*Shillings, what ſhall 4 
Yards coſt ? Here the firſt Term 1s- of two Degomiinations, '-zz. | 
Yards and Feet, it muſt thereforebe reduced to the leaft Denomi-' 
nation, becauſe they expreſs things of different Names, vis. Shil-] - | 
lingsinto Pence, -and Yards into Feet: The -. E 4 IS © 
firſt Number givenis 5 Yards 8 Feet, which 63 : 96::36 : 65] 4 
according to the Rules of Redudion, will be” af 5 

reduced into 53 Feet, ſo accordingly wil 8 © — | 
Shillings be reduced into g6,Pence; fo like- 
wife will the third Term, 4 Yards, be redu- 
ced into 36 Feet ; theſe three Numbers being 
thus reducedto the leaſt Denominatigns, the + 
Working it will be the ſame with the for- .” 
mer, and the Numbers-are to be placed as inf 

- {the tormer Example ; which done, proceed-. 
Jo the Work, Multiplying 96 by 36, the: 
Produ&tis found 3456. which divide by-53, 

the firſt Term, and the Quotient is 65 Pence, 


| 


and ſomewhat more, bur it being leſs than a - - . _ -11 Remainder 
Farthing, we omitted it as uſelels. : 
. | 

The Rule proved, ; AT | 


The Proof of this Rule : Multiply the fourth Term by the firſt, 
and if the Produc be equal to the Produ&t of the ſecond and third 
Term Mulctiplied, , the Work is right, otherways not; and if there 
 happento be any thing remain afterthe Workis finiſhed, it is to be 
added to the ProduQtof the firſt and fourth Terms Mulnplied, and | 
that Sum will be equal with the Produtt of the ſecond and thurd |. | 


't Term; 
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X. how many W { 5 B00 © +<.% CEE 
- Jin 4 Days? Place: your Numbers as Days Mex Days Men 
: ie m me M argin, then Multiply 12:20: : 4: 60 


CHAP. II 
The Rule of Inverſe. 


TT will not be amiſs firſt toſhew the Difference betwixt this and 
the former Rule, and when this, and when the former are pro- | 
perly to be uſed : Hence obſerve, if more require more, or leſs re- 
a9 leſs, then the former Rule of Three Dire is x0 be uſed ; but |] 
i more require leſs, or leſs require more, then uſe this Reverſe 
Rule. | 
This Reverſe Rule is wrought contrary to the former ; for in. | 
this Multiply the firſt Termby the ſecond, .and divide the ProduRt * 
by the third, ſo 1s the Quotient the deſired N umber : T ſhall jin- 
ſtance only in one Example, as followeth. 
If 20 Maſons perform a certain-Piece of Walling in 12 Day S, 
gh ſhall d| 


. 
D "0" % LR 4 FA 
. OY + al ay”, 5. wELSL RS 8 , 
| erm by. the ſecc Tecand- I2 

- : . | 

W Fraga6: YN =D Sd, ey "Z : Wz fv A 
* ” y *£ x "**Y a 4 '< * 
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"1x2; the 7Produtt j 1s 240, ''is "divide 40 
; by ; 4 y the; Quote is 60, 


g in A bis 'only-the Conf of the 4” (60 _— 


Number ' 4p7% SO 


DOK more. Exam Res 249, _ Ay09s 


ner ; or. it. " calje (if wiſh ww 
; Aa cd £ he ht y un erſtopd) to OO 

; A 3S to conſider the. » 
10n, and conſequently by which of the foregoing | 


” Week this? Iv rſe Rule, Multiply the b5ra Term by the 
th, which ſhall { 9 to the firſt and ſecond Term Mul- 


CHAP. VIl 
The Extraflion of the Square-Root. 


: HE Extraftion of. the Sqltre-2057 is by having a Number | 
4 .-:given,” by winch we may find- the Ni umber ſought, by 

Multplying the” pron Number | in it ſelf, 
*Lerit ber rqured to Extract the Square Root out of 1296; to 
re your umber for Exrrattion, {et over the Figure 6 a Prick, 


| and} Van the third next to it another Frick thus, 1296; and if the 


N umber 


i 
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| Number had conſiſted of more Places, it is. brit placing over eve- 
ry third Figure, a Prick, or Dot, to the end of your Number, al- 
ways leaving one Figure betwixt two Pricks ; and as many Pricks 
as there is put over the Figures, ſo many Figures muſt there be in 
the Quotient; then procecd and take outthe Root of 12, which1s3, 
an place it in the Quotient; then fubſcribe the Square ofthe Figure 
placzd in the Quotient under the firft Square of the Number given, 
viz, 9 unler.12, from which it is to be Subſtrated, and place the 
Remainder 3 orderly underthe Line; then to the faid Remainder 
bring down 96, ſo this Square 96 being placed next to the Remain- 
der, the Sum will be 396, which we call the Refolvend; then 
double rhe Root, and place it before a 
Crooked Line on the Left-hand the Re- 
ſolvend, which is to be a Diviſor ; the 
double of the Root is 6, then muſt the - F 

Reſolvend be a Dividend, all but the ": aks 

firſt Figure towards the Right-hand, to 396 Reſolved. 
wit, theplace of Units: Then ask how _ 66) 396. (36 Roo. 
often 6, your Diviſor, may be: taken | 
out of. 39 the Dividend, which may be  ., 900 Remainder. 
had 6 times, which place in the Quot 7 

ent, and'alſo betwixt the Dvige and the Crooked Line : This 


—_— 


wer _ 


| 1296 


of a Decimal Fra&ion, which will conſiftof'as' many Places as 


Figure, it is ſo many'partsof 10, if two, it is ſo many partsof 100, 
oc | | | 
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CHA F. IX. 
The Extrafion of the Cube-KRovt. 


| 
| 


q 


ivle Squar re, viz. the 
Feeds in the Refolven 


- 


17570 

(Dine che Trig the Rooes, whit = 

| Place the Iriple of the Root 2, which efolvend. 
11s 6, under 7, the place of Tens in the | 9 " 

| Refolvend ; which done, draw a Line 6 

| under them, and add them together in | 
fuch order as they are placed, which x26 (26 Quotient, | 
makes 126, which Number is to be a 

Diviſor.; then let the Reſolvend only, - 72 
the firſt Dre towards theRight-hand, 216 
be a Dividend, (v:z. the place of U. 216 
nits ;) then ask how often the Figures PR” 
of yqur Diviſor may be taken out of the 937 
Figures of the Dividend, and place the 


/ . 0000 - Remainder, 
Anſwer in the Quotient : Thus by the 


Rules | 


AS ror he 


".- 


The Art of SURVEYING. 1s 


Rules of D:viſion, 126 the Diviſor, may be taken out of 957, the | 
Dividend, 6'times ; fo I place 6 inthe 7 xa ang and draw a Line | 
under the Diviſor : Then Multiply 12, the Triple Square, by 6, | 
the laſt Figure placed in the Quotient, and. place the Produt 72, | Þ|* 
under 12, the Triple _ : Then Multiply the Figure laſt pla- 
| ced in the Quotient, firſt by it ſelf, and then by the Triple Num- 
ber before ſubſcribed, placing this Produtt underthe Triple Num- 
ber ; ſo 6 Multiplied firſtin it felf, produces 36, which Multipli- 
- |edby the Triple Number 6, the Product is 126, which place un- 
der the Triple Number, (v/z. Units under Units, 'TedF#under 
Tens ;) this done, Cube the Figure laft placed in the Quotient, 
and ſubſcribe the Cube under the Reſolvend in ſuch manner, that 
the firſt place of the Cube, iz. the place of Units, may ſtandun- 
der the place of Units in the Refolvend ; fo the Cube o 6, 18 216, 
which place under the Reſolvend as I faid before ; Theſe wes 
viz, 72, 216, 216, thus placed, draw a Line under them, and 
add them together as they are placed, which Sum amounteth to 
9576, which Subſtraed from the Reſolvend, the Remainder iso..) 
The whole Work being finiſhed, the Cube-Root of 17576, is 
found to be. 26. Ry O | 
If any Fraction at any time remain after the Work 1s done, an- 
nex a convenient Number of Ternaries of Cyphers to the firſt 
Number given, then eſteeming it one intire Number, the Work | 
is to be performed according to the preceding Rules; and ſo many 
| Points as were placed” over the Whole Number given, ſo many 
| Whole Numbers will-be inthe Root : The reft towards the Right- 
| hand will bea FraQtion, asT have ſhewed inthe ExtraCtionof the 
| Square-Root. h | 
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CHAP. x 


Redution of Fradtions. 
RuLlx I. To find the Common Meaſure. | 


| "EO find the Common Meafure of 18) : 66 : (3 
twe given Fractions, Divide 54 

the greater by the lefler, and the Divi- ; 

for by the Remainder; fo do continually 12) 18 (1 

till nothing remains, fo is the laſt Divi- BY 

for the Common Meaſure ſought : See 

the Example in the Margin,v:z.66 and 

18 being the Numbers given,to find the 

greateft Common Meaſure belonging:to O 

them, which according to the former 

Directions, 1s found to be 3, as the Example plainly demonſtrates 

in the Margin. 


E 2 RuLE| | 
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it; - | | | b 
| | R a LE I. To Reduce Fraftions to their leaſt Terms. 4 
et £ | | | 8 
Fill Let us ſuppoſe the aforeſaid Numbers, 66 and 18, were gi- : 


veri to be reduced to leſſer Terms; Divide 66 and 18 by 3; (the 
Common Meaſure to both Numbers found by the former Rule) 
and the Quotients are 22 and 6, fo that 4* is Reduced to :+. 7 3H. 
Again : Suppoſe ,53, were given to be Reduced to their leaſt 
Termsgſtill keeping the fame Proportion, whoſe Common Mea- 
ſure, Wthe firſt Rule, is found tobe 11 ; by which dividing 240, 
the Denominator given, and it gives a new-Denominator 22: So 
likewiſe divide the Numerator 55 by x1, the Quotient is 5 for a 
new Numerator; fois +» Reduced to ;4, butwhere both the gi- 
| ven FraQtions end with 5 or ©, or one with 5, the other with a 
Cypher, then ?tis but dividing either Number by 5. -Asif 240be 
divided by 5, the Quote is 48, and the Quotient of 55, divided 
by 5, is 11,1048, 1510 Proportion to 22, or 24, 
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| | Rurtx IL | To Reduce V, ular Frattions fo Decimals. 
Ee d oe, wg. > Os... "INS $OU4 
'To Reduce'Vulgar Fractions to Decimals. - Multiply the Nu- 


| merator given,,by the Denominatagrequired, and divide the Pro- 
uct-by the Denominator given... » | 
red. ro Reduce 3 ofa - _ thy + ESO 
mals Whole Dengmunator,. 15 1000; + 
Multiply 5,-che*Numerator given by . 5000 
jt Iroduct 15500, which divide Dwviſ.118) 48 
| * [by the Denominator 85 the Quotient ,is 20 (625.0. 
Y #35, the Decli required : See the ' Ja 
; | [Example inthe Margin. 
% if J o 40 
| | ons, {6 will the Vulgar Fraction of 15, be Reduced to the Deci- 
_.__ _RuLs IV.  Reduttion of, Compound Frattiogs. 7 


v8 - Compound” Fraftions, greFraftions of Fractions, before they 
can be worked up, muſt be Reduced into Single Fractions : As 
ſuppoſe theſe Fractions 3 of 4 of £were given to be Mulciplicd, or 
Divided by 7 of 4, which muſt firſt be Reduced to a Single Frafti- 
on thus : ultiply all the Numerators continually for a new Nu- 
merator; and Multiply all the Denominators continually for a new 
Denominator, thus ; 2 times 3 is 6, and'6.times 5 is 3o, fora new 
Numerator; then 3 Multiplied by 5, makes 15, which 15 Mul- 
- |tiplied by 8, makes 120, for a new Denominator ; ſo are theſe 
Fractions 
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Fractions Reduced to :25, and by the ſame Rule the other Fra- 
(tions will be Reduced to 25, whuch are thus fitted either for 4d- 
dition, Subſtrattion, Multiplication, or Diviſion. h 


Whole, or Mixt Numbers. 


To bring an Improper Fraction into its Equivalent, either 
Whole, or Mixt Numbers, do thus : Divide the Numerator by 


th: Denominator, ſo will the Quotient give the Whole, or Mixt 
Number ſought. | 


EXAMPLE. 


Let this Improper Fraction t;, be giverrto be Reduced intothis 
Mixt Number 3:3 ; for if 5x bedivided by 14, -the Quotient is 
3:4, the thing required, Likewiſe this Improper FraQtion +4, 
wili be Reduced to 63. 


f 


If Fractions have unequal Denominators, they muſt be redu- 
ced to FraCtions, which ſhall have equal Denominators, which is 
thus performed, viz. Multiply the Numerator of thefirſt, Fracti- 
on, by the Denominator of the ſecond ;, ſo will the Prodfict .be a 
new Numerator of that firſt Fraction ; then Multiply the Nume- 
ratoz of the ſecond FraQtion, by the Denominator of the firſt, ſo 
the Product is a new Numerator of the ſecond Fration ; and laſt- 
ly, Multiply the Denominators one by the other, and that Pro- 
duct is a common Denominator to bath the Numerators. 


E X 4,M £Z-$. E: 


Suppoſe theſe Fraftions 4 and $,be theFraQtions 
propounded ; Multiply 3 by 6,the ProduCt is 18,for 
a new Numeratorcommonto 3 ; likewiſe Multiply 
4 by 4, the Produtt is 16, for a new .Numerator . 
common to 4 ; then Multiply the Denominators © 7. 
together, viz. 4 by 6, the Produd is 24, foranew \, * _s 


Denominator common to both the New Denomi- 
nators: Obſerve the Work in the Margin, which 
expiains the whole Matter, | 


24 24 


RuLxz VII. Redudtion of Mixt Numbers fo Improper Fractions. 


Multiply the Integer, or Integers in the Mixt Number, by the 
Denominator of the Fraction ſo joyned to the Integer ; and to that 
Produtt add the Numerator of the ſame FraQtion, and that Sum 
is the Numerator of an Improper Fraction, whoſe Denominator 
is the ſame it was without any alteration. 

E X A M- 


Rurr V. Reduttion of Improper Fractions to Proper, with | 
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EXAMPLE. 


Five + will be Reduced to the Improper Fraction #5 ; for if x5 
the. Denominator, be Multiplied by 5 the Integer, the Produtt is 
75, towhichadd 13 the Numerator, the Sum 1s 88, which place 
over the Denominator 15. According to the former Method 
20 #2 will be Reduced to themproper Fractionof ©33. 


Rure VL. To find the txue Value of a Single Fraction. 


Tofind the true Value of a Single Fraction in its known Terms, 
or Parts of its Proper Integer, isonly Multiplying the Numerator 
of the Fraction propounded, by the: Denominator propoſed, and 
Divide that Produt&t by the Denominator given, and it a Fration 
ſtill remain, find the Value thereof in the next Inferiour Denomi- 
nation. , 


EXAMPLE. 


To find the Value of :5 of a Pound Sterling : Multiply 8, the' 
Numerator, by 20 the next Inferiour Denomination, and the Pro- 
du& is 160, which Divide by 16, the given Denominator, the 
Quotient 1s 10 Shillings. | ; Os 

Again: SUPPoe :3 of .a_ Pound were given, 9 Multiplied by 
20, the Produtt is 186, which divided by 16, the Quotient 1s 


[11 :#, Which Remainder 4 Multiply by 12 Pence, the next Inferi- 


our Denomination, the ProduCt is 48, 'which divided by 16, gives 
3 Pence in the Quotient ; ſo-that ,5 of a Pound is brought to its 
known parts, wiz. 11 5s. 34. Obſerve the ſame by Weights and 


| Meaſures. 
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CHAP. XI. 
Numeration of V ulgar Frafions. 


Number, or Integer,. as maybe thus expreſſed : If you 
meaſure the Length of any Superficies that contains three Fourths, 
or three Quarters of a Yard, youare to expreſs it thus 4, becauſe a 
Yard is ſuppoſed to be divided into four equal Parts, alſo a Foot 
divided into 12 equal Parts, calPd Inches; write four Inches thus 
x7, that is, four 12 Parts of a Poot; but if the Foot be divided 
into 100 equal Parts, the FraQtional part may be thus expreſſed ; 
zee; that is, 36'parts of a Foot. . 

But here you are to take notice for the Terms of the FraQtions ; 
[BE which is placed above the. Line, is calld the Numerator, 


A\ Number, ot or Broken Number, is part, of a Whole 
m 


and 
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and the Number under the Line, is calPd the Denominator, as in 


the laſt Example, 36 being the Numerator, and 100 the Deno- 
m4nator. | | 


HE * © 


Aadition of Vulear Fraftions, and Mixt 
Numbers. 


RuTL xr I. 


minators all alike, or of one Denomination ; then tis but ad- 
ding all the Numerators together, which Sum is to be placed'over 


|, and were given to be added, their Sum would be found 5. 


Rurs UH. 


If the Fractions given to be added, have unequal Denomina- 
tors, then muſt they be Reduced to the fame Yalue by the Sixth 


Rule of Reduttion ; then is the Addition the fame with the 
former. | Hg Gt. 


EXAMPLE. 


Suppoſe 3 and 5 were given to be added, which by the Sixth 
Rule of Redu#ion, will be Reduced to 33 and 35, which is added, 
as in the Firſt Rule, makes 35 ; now becauſe the Numerator is 
'oreater than the Denominator, it is an Improper FraQtion, and to 
be Reduced by the Fifth Rule of Redu&ion, which brings it to 
this Mixt Number x 5, the thing required. 


Rurte UL. 


When Mixt Numbers are given to be added, firſt find the Sum 
of the FraCtions, as is taught in the two former Rules ; then add | 
the Integers (if any be) in the Sum ofthe Fraftions, to the Whole 
Numbers, and then add them as Whole Numbers. 


EXAMPLE. 


Suppoſe 43,and 55,begiven to be added: Firſt,by the Sixth Rule 
of Reauttiony the Fractions are Reduced to one Common Deno- 
minator, and ſtand thus, 15, 5, which added, 1s #3, being now 
an Improper Fraction, which by the Fifth Rule of Redutton, is 


the Common Denominator, and the Work is done: So if 3, and $1. 
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'|new Numerators ; Always miſs the Denominator, in your Multi- 


| proper to 2, Thirdly, Multiply continually the thurd Numerator 


5 0 8 8 
| At RESTS J 
3 | | 
15 16 40 40 
1 4 (HE RR 22 TE 
| 1it Numer, x05 I2d Numer. 112 [3d Numer. 200 |Denomina. 280 


brought to 1:3; which added to 4 and 5, the Whole Numbers 
makes 10 :7, the thing required. | | | 
Again, If 545, and 10+; by the former Rules, will he found 


I5 38.” 


Kutez- IV. 


If ſeveral Fra&ions be to be added, as}, 5, 5: Firſt, Multply 
continually the firſt Numerator into the ſecond and third Denomi- 
nators 5 and 7, ſaying, 3 times 5, is 15, and 7 times 15, is 105, 
for a new Numerator proper to 3. Secondly, Multiply continu- 
ally the Numerator 2,into the firſt and third Denominator 8 and 7, 
ſaying, 2 times 8, is 16, and 7 times 1615 112, being a Numerator 


. 


-5,- 1nto the firſt and ſecond Denominators 8 and 5, ſaying, 5 times 
815 40, and 5 times 40, 15 2co, for a new Numerator inſtead of 5. 
Laſtly, Multiply all the Denominators continually one into ano- 
ther,. viz. 8 by 5, which makes Fo, and 4o by 7, which makes 
280, which is the Common Denominator, asfolloweth, viz. 335, 


Liz 


142, 222.  Hencealways obſerve this General Rule in finding the 


plication of its own Numerator, and then you cannot fail, See 
the Example, | 


- Then the Numerators being all added, make 417, which place 
over 280, the Common Denominator, thus, #z ; which by the 
Fifth Rule of Red«@#ioz, is brought to this Mixt Number 1 $33, 
the thing required. | 


| | CHAP. XIIL 


Subftration of Vulear Fraftions and Mixt 
Numbers. 
RuLs I. 


FF the FraQtions be both Single, Subſtra& the leſſer Numerator 
irom the greater, and place the Remainder of the Fraction 
over the Common Denominator. 


| 
E X A M- 
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EXAMPLE. 


The Difference betwixt +4, and r5, is :5 ; alſo the Difference of 
2+ and 33, is 37; and the Difference between 35, and +35 


I20g 
iS 7.7 | 
Rure I. 


But when the Numbers given are both Single Fractions, and 
have different Denominators, they are to be reduced to a Coramon 
Denominator by the Sixth Rule of Reduton, then the Work wil] 
be the ſame with the former. | 


Kutk. it. 


When one of the Numbers given, happen to be a Whole, or 
Mixt Number, or when both of them are Mixt Numbers, Re- 
duce them to an Improper Frattion by the Seventh Rule of Redu-' 


ion, then is the Work to be performed according to this Firſt 
Rule. | | 


EXA#GF LE | 


If 8+ be given to be Subſtratted from 14, the Remainder will 
be found 5 7 ; for by the Seventh Rule of Redaudion, 8 &, is Redu- 
ced to 4, alſo 14 15 Reduced to ** ; then by the Sixth Rule of Re- 
duction, theſe Improper Fractions are Reduced to one Conimon 


Denominator of' *4, and *#; which Subſtratted, as in the Firſt] - 


Rule, gives the Remainder *{ ; which by the Fifth Rule of Re- 
dation, is Reducedto its Proper Mixed Number 5 5. 

Again, If 10:3, be given to be Subſtratted from 20:5, the 
Remainder (according to the former Preſcriptions) will be found 
9 #:5. Thele areall the Caſes that can happen in Subſtrattion of 
Vulgar Fractions, and Mixt Numbers. 


CHAP. XIV. 


Multiplication of Vulgar Frafions, and 
Mixt Numbers. 


RuLE x” 


F the Numbers given to be Multiplied, be both Single Frafti-| 


ons, Multiply the Numerators together, ſo is the Product a 
new Numerator : Likewiſe Multiply the Denominators together, 
which Product is the new Denominator ſought. So if 5, and 3, 


be 


_ 
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be given to be Multiplied, the Product will be found :+3 ; for 5 
Multiplied by 3, *produceth 15, for the new Numerator ; and 16 
Multiplied by 7, gives 112, for the new Denominator : Alfo 2, 
and 3 Multiplied as before, the Product will be found 75. 


RuLte U. 

But let it be required to Multiply 3245 
Mixt Numbers, as 3245, by 623 : Firſt 625 
Multiply the Whole Numbers, and | 
place the Produtts orderly, as 15 taught, 648 
in whole Numbers ;- then Multiply the = 7944 
FraQtions into the Whole Numbers croſs 162 
ways, viz, x of 324, is 162; and 4 of 15 


62, is 15 5, Which place as you ſee; "IK \tp3 
laſtl 7, add them together, and annex the es 
Fractional parts tothe Product ; which 


done, the Produ&t ſought, is 202655. But this way in all Ca- | 
ſes of Mixr Numbers, is not fo preciſely true, as this which | 


follows. 
Let us ſuppoſe theſe following Numbers be given to be Multi- 


pc viz, 93, by 6; a Whole Number, the Product will be | 
 |found 585; for 9} muſt be Reduced by the Seventh Rule of Re- 


daition, to the Improper FraGtion *3, and 6 to #, whoſe Nume- 
rators 29 and 6, Multiplied together, makes'174, which place over 


*| 3 thus,. *3* ;\ then the Denominators x by 3, the Product is 3 for 


the Denominator : Hence £3* Reduced to its Whole, or Muxt 
Number, by the Fifth Rule of Reda@#toz, 15 brought to 585, the 
Product ſqught. | 


\ 


| ME 9, 1», eb © Þ 
Divifuoon of. Vulgar Fraftions and Mixt 
Numbers. 
urs FL 


Denominator © 
nd, and that Produ&t is a new Numerator ; alſo Multiply the 


F the Fraftions gen be both Single Fractions, Multiply the | 
the Diviſor, by\the Numerator of the Divi- } 
e 


| Numerator of the Diviſor, by the Denominator of the Dividend, 
the Produtt is a new Denominator ; which,new Fraction is the | 


Quotient fought. 
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EXAMPLE. 


If 4 begiven to be divided by 4, the Quotient will be found 3%; | 


for 5 Multiplied by 4, is 20, for a new Numerator ; and 3 Multi- 
plied by 8, is 24 for the new Denominator. 

Again, If + be given to be divided by #, the Quotient will be 
found t#, which is to be Reduced by the Fifth Rule of Redutton, 


into this Mixt Mumber 1:5, the Proper Quotient fought. 


RuLE II. / 


If any one of the N umbers is a Whole, or Mixt Number, or | 


both happen to be Mixt Numbers, ſuch Whole, or Mixt Num- 


| bers, are tobe Reduced to an Improper Fraction by the Seventh 
Rule of Redattion, and then the Work will be the {ame as is| 


taught in the laſt Rule. 


EXAMPLE. 


If 19 be Divided by 63, the Quotient will be found 2+3 ; for 63 
will be Reduced to the Improper Fracti- 
on of *3, and 19 to *7, which Divide 6:) 1 
as in the Firſt Rule, and the Quotient is *3) . *3 (33 
+7; which by the Fifth Rule of Reada- 2 1 
103, is Reduced to. the Mixt Number - 
2x3, thething deſired, Tf theſe Directions be rightly underſtood, 


.. will be ſuſhcient for all Caſes in Fractions, and Mixt Num- 
rs. | 


CHAP. XVL 


Numeration of Decimals. 


WHEN a Single Fraction hath for its Denominator an Unite 
in the Place on the Left-hand, and if therebe nothing but 
Cyphers towards the Right-hand, it may be termed a Decimal of 
theſe kind that follow, v1z. 14, r03, rot5, 10533; if the Nume- 
rators and Denominators both end with Cyphers, it may be Re- 


duced toa leſs Fraction; as 1555 1s reduced to 38, or :35: thelike 
is to be underſtood of the reſt that have Cyphers at the ends of both 


Numbers. 


Bo 
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CHAP. XVI 
Addition of Decimals. 


| REAT care of placing Decimal Fractions to be added, is the | 
reateſt Work of this part, which is to place every Num-| 
ber under its proper Denominator ; as Whole Numbers, under | 
Whole Numbers, and Tenths under Tenths ; adding them toge- 
ther as W hole Numbers, ſeparating the Whole Numbers from the | 
Fractions, 'as in the following PIN 


EXAMPLES. _— 


20.2376 70.104 50.016 
15.541 IT.9721 | 1.07 
42.7631 56.2379 .8 


86:5417 38.3140, 51.886 


CHA P. XVIIL 
Subftration of Decimals. 


HE fame Order is to be obſerved in placing the Numbersfor 
| Sabſtration, as in Addition ; and the Subſtraction to be 
agin Whole Numbers; the Diſtinction of Integers from the | 
Fractional parts being obſerved as in Addition, See the following 


EXAMPLES. 


962 © 76. 87.0079 243-271 50. 
771 05.37 6570. - $2310 .760 


oIg1 70.63 \ V6.3 509. 190.961 


CHAP: 


” on BARE: 


EAA 5c, 47 1s eo 3 Ss 
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CHAP. XIX. 
Multiplication, of Decimals.- 


bers, they are td be Multiplied;as Whole Numbers; obſer- 
ving ſo many Places of Fractionsas are in boththe Multipliers; for 
ſo many Figures'is to be cut off in the Product towards the Right- 
hand, for the Fractional part, and-thoſe whuch.are on the'Left- 


not conſiſt of as many Places as there are Decunals in both Multi- 
pliers, then prepare 16 many Cyphers as ſhall make that Number 
up : This may only happen when the Product is a Fraction. 


20.15721 | 67 | | 462.32 
"21.3; <O132 — 5T. 


p | ——— 


429.38573z _ 008844 | 21028.32 


| — M | 
"C HA P...XX. A 
Divifion of Decimals. 


T7 Decimal-Diviſion the Dividend muſt ſomerirties have Cy- 


phers Poſt-poned, that it may conſiſt of more Decimals'than 
the Diviſor, which may be increaſed at pleaſure ; and if the Deci- 
mals in the Diviſor and Quotient, do not amount to thoſe of the 


as I ſaid before, Po#-pore a convenient Number of Cypher: 
that may make way for the Diviſor, then the Work: will ſtand 


| thus ; 


% 


3.746) 172.500000 


; Then perform the Diviſion as in Whole N umbers, ancl it ſtands 
thus : | | 


3-746) 172.500000 (46049 


Now for th ſeparate the Integers from the Decimal Parts, is 
the Key to unlock the whole Work, . which is thus performed, 


VIE, 


hand, are Integers, or Whole Numbers; and it the Product do | 


"I N Multiplication of Decimals, whether Practions; or Mixt Nums- | 


— 


Dividend, then Po#-poze as many Cyphers, as may make them | 
_ equal: Let the Dividend be 1725, and the Diviſor 3.746 ;- then, 


7 ; H - Sepa- | 
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Separate ſo ' many Figures from the Quotient towards the | 
Right-Hand, as may make the Decimsls in the Diviſor, .equal to | 
thoſe in the Dividend : Hence I find the Point of Separati- 
on falls betwixt/6 and o ; for the Dividend conſiſting of Six 
Places of Decimals, and the Divifor only "Three, T muſt take 
Three Places from the Quotient towards the Right-hand, to | 
add to the Decimals of the Diviſor,, which:makes them equal to 
| thoſe in the Dividend ; ſo will the Work be as underneath ex- 
preſſed. . | | 


3.746) 172.500000 (46.049 
The. End. of the Firf BOOK. 
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The SECOND BOOK. 


OY the Hflential Part of 


In the Pradtice of 


VEYING, 


Divided into Four Parts, /:z. 
I. The Firſt Part Contains the Deſcription and | 


Inſcription of all Geometrical Figures. | 
IE. The Second Part Contains the Menſuration 


of all Superficial Figures ; Demonſtrated in Problems, Theo- 
rems, Definitions, and Arithmetically Solved. 


IH. The Third Part Contains the Dividing, or| 


Cutting of Figures Geometrical, into Parts, Equal, Or 
Unequal, as ſhall be required. 


IV. he Fourth Part Teacheth how to Reduce | 


one Figure into. another, ſtill keeping the ſame Proporti-| 
on; and to Add and Subftrat Geometrically, one Figure 
to, or from another, with their Arithmetical Solutions al- 
ſoto each Problem. 


"CUNPISKS into a Plain and OY Method. 
By ZOHAN WING, Math 


LONDON, 


Printed for Awnſham and Fohn Churchill, at the Black-Swan, 
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BOOK IL 


Conſiſting of Definitions, and 
Problems Geometrical. 


| a3 


. 
1 


PART L 


The DEFINIPIONS. 


PoiNT is that ſmall-part which cannot A (.) 
be divided, whoſe part is nothing, as A A Pore. 
in the Margin. 


Enuclid 2. 1. 


A Line is a Length without Breadth or Thickneſs, of which 
there are two ſorts, viz. Straight and Crooked, which kind of 
Magnitude is conceived in the Meaſuring of Roads, Incloſures, 
or the Diſtance of one Place from another. 


I Al 
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A Straight Line 1s the ſhorteſt Extenſion betwixt ATT: ; ; 
two Points, as the Line in the Margin A, | aghtLine « 


| | SpAoXN, 
A Spherical, or Crooked Line, hath Compals, and | ing Mr 


ſo it differeth from a Right Line, and being Regu- 
lar, is called, an Arch-Line; and Irregular, is called, 
a Curve Line, as inthe Margin, 


SEAN HERE; 2-2 er TE 


A'Curve Line. 


| A Superficies hath only length and breadth, the | "A | 
Extreams whereof are Lines ; and a Plain Superh- Superfictes. | 
" Þ cies, is that which lieth equally betwixt his Lines, | 
as the Figure C in the Margin. - Ss 

. A Solid is that which hath Length, Breadth, and Fan D —) 
Thickneſs, repreſented by D inthe Margin, | Sollid 


An Angle isthe meeting together of two Lines in ; E 
one Point,to meeting,that they make not one Straight aPlannge—== | 
oy Line ; and if the Lines that contain the Angle, be 
Right Lines, then is that Angle faid to be a Right 
Lined Angle, as E in the Margin ; if Circular, as the 
Figure F; then is that {aid to be a Spherical Angle. 

r..Orthogonal. 
Of Angles, thereare 3 ſorts, vieYa Obruſe,or Blunt, 
| | | 3. Acute, or Sharp. 

Of the Firſt ; when one Line falleth down plumb 
upon another, it maketh 2 Right Angles, each con- 
taining go Degrees, asthe Figure G. 


Of the Second ; an Olugyſe, or Blunt Angle, is wi-] 
der thana Right Angle®Mrefore always more than 
go Degrees, as the Figure H. % 


. Ofthe Third; an Acute (or Sharp) Angle, is leſs 
than a Right, or ReQangFe; therefore always leſſer 
 thati go Degrees, as is demonſtrated by the Letter T| 
in the Margin. © | LE 
A Circleis a Plain Figure contained under one 

Crooked-Line, called, his Circumference; in the 
Middle whereof, is a Point called, his Center ; from 
whence all Lines drawn to the Circumference, are 
of equal Length, and are called Semidiameters : See 

the Figure K, Semicircle A, B, C. 


A Portion, or Segment of a Circle, is contain'd 
under a Chord-Line, and part of a Circumference, 
A B being the Chord-Line. [ 

A SeQtor of a Circleis contain'd upon the Ends of 
2 Right-Lines, or Semidiameters, making an Angle 
in the Center, having any part of the Circumference 
for irs Baſe, as C D. : 


4) Su ATLAS, EP 
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A Quadrant is the fourth part of a Circle, and is 
made by letting two Lines concur of equal length, 
and making a Right Angle, and from that Angle de- 
ſcribing an Arch to touch the other end of each Line, 
repreſented by the Figure L in the Margin. | 

Right Lin'd Figures are contain'd under ' Right 
Lines, whereof three ſided Figures, are ſuch as are 
contain'd under three Lines, and are call'd 'Trian- 
gles ; whereof, in reſpec of their Sides, there are 
three ſorts, vis. Equilateral, Iſoſceles, Scalenum. 
And in reſpe& of their Angles, there are alſo three 
lorts, vis. Oxigontum, Orthogonium, Ambligonium. 


\: Triangle of three equal Sides, is 
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} The Expoſition \called Equil/ateral; two equal Sides 
in reſpeCt of their 41s called T/o/celes; and a Triangle 
Sides, viz. Poe one Blunt Angle, is call'd, 

Scalewhm, 


The Expoſitton \gles, is called, Oxigonium ; with 
in reſpett of their {one Right Angle, Orthogonium ; 
1 Angles, viz. with one Blunt Angle, Ambligo- 
| | Hum. " 

By which former Definition, it appeareth, That 
every Triangle hath a double Name; and fo there 
are ſeven ſortsof Plain Triangles. 
| 1. An Equilateral Oxigoniuns Triangle, is contaun'd 
| under three equal Sides, and three Sharp Angles; as 
the Triangle A B C in the Margin. 

2. A Right Angled Jſoſceles, hath one Right An- 
ole, and two equal Sides; as.the Angle DE F. 

3. ARight Angled Scalenum, hath one Right An- 
gle; asthe AngleG H 1. 

| 4. An Oxigonium Tſaſceles, hath three ſharp An- 
gles, and two equal Sides; as the Angles KL M, 


\o Triangle of three Sharp An- 


-— 


5. An Iſoſceles Ambligonium, hath two Sides equal, 
and one Blunt Angle ; as the Angle N OP. 


6. An Oxigoniam Scalenum, hath three Sharp 
ore and three unequal Sides; as the Angle 


eG £— 
- 7. An Ambligonium Scalenum, hath oneObtuſe, or|_— 
mo £gb 0 three unequal Sides; as the Angle | y © W 


2 i ABR 


I 2 Four 


hy 


*. 
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Four ſided Figures are fuch as are conrained under 
four Sides, or Lines, viz, under 4 Right Lines, | 
whereof 


I. A Square, | 
There are\2. A Long Square, or Parallelogram. 
five forts,-/ 3. A Rhomb. 
VIZ, 4. A Rhomboides. 

5. ATrapezium. 


T7. A Square 1s contain'd under 4 equal Sides, and 
4 Right Angles, as A. | 

2. A I ong Square, or Parallelogram, is contain'd 
under four Right Angles, but not equal Sides ; yet 
the oppoſite Sides are equal, as the Figure B in the 
_ | Margin. | | | 
'| 3. A Rhombas is contained under 4 equal Sides, | 
but. not Right Angles, as the Figure C, yet the op-| 
poſite Angles are all equal. 

7 4. A Rhomboides is contain'd under 4 Lines, whoſe 
oppolite Sides are equal, and oppoſite Angles equal ; | 
but yet not all equal Sides, norany Right Angles, as 
the Figure D. | | | 

All other 4 ſided Figures, and 4 Angles, which 
have neither equal Sides, nor equal Angles, arecal-| 
led Trapeziams, asthe Figure E inthe Margin. 


'Many ſided Figures which conſiſt of more than 4 
Sides, are called, Pohyors, and doevery of them re- 
|.ceive their Names according to the Number of their 
Angles; whereof there are two kinds, Regular and 
Irregular. 

. | 1. Regular Polygons, are ſuch as have equal Sides, 
and equal Angles: Hence they are called, Regular. 
Polygons. y CL 8 Þ 

- 2, Irregular, areſuchas have'neither equal Sides, 
nor _ Angles; therefore called, Irregular Plots, 
or Polygons. | 

1, Ot the Firſt; A Pertagon, 1s a Polygon, con- 
tained under 5 equal Sides, -and 5 equal Angles, as 
the Figure A.  .' } | | 

An Hexagon,is a pj. Polygon, contained un- 
| der 6 equal Sides, and 6 equal Angles, as the Figure 
B; and ſo of the reſt, being denominated according 
tothe Number of their Sides, 
| ...2, Ofthe Second kind of Polygons, called, Irre- 

gular Polygons, which have neither equal Sides, nor 
equal Angles, as the Figure C. 


Paral- 
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{| the Circular. 
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. | one Foot in. one end of the Line given, and 


.cle, or part of a Circle, drawn within or without a- | 


The Art of SURVEYING. 33 


— 


Parallel-Lines, are Lines, or Lines drawn equi- D 


diſtant in all places one from another, of ſuch there | — 
are two ſorts, viz. The Right Lin'd Parallel, and 


1. Of the Firſt; A Right Lin'd Parallel, is two 
Right Lines equi-diftant in all places one from ano- 
ther, which being drawn to an infinite Length, 
would never meet, as the 2 Right Lines at D. 


2, Of the Second ; A Circular Parallel, is aCir-| 


nother Circle upon the ſame Center, as E, and F. p 


\ 


PROBLEM-L 


To Divide a Line given, not being Infinite, into two Equal Parts, 


at Right Anoles. 
O THEOREM. 
PEN your Compaſſes toa greater Di- .C..* 


| ſtance than 4 ot the Line given; ſet 


w .h the other makean Arch above and be- 
low the Line given; then (the Compaſſes A E B 
unaltered) ſer one Foot in the other cnd of 
the given” Line, and croſs the former Ar- 


ches : Laſtly, from thoſe two InterſeCtions, \, 
draw a Line, and it ſhall cut-the Line gi- ' oo 
ven, into 2 Equal Parts at Right Angles. -*D*> 


EXAMPLE. 


Let AB be a Line given, C, D the 2 Interſe&tions faund, by 
which the Line C D is drawn, which cutteth the Line AB, at E, 
into 2 equal parts, with Right Angles. 


PROBLEM I. 


From 4 Point in a Line given, to raiſe 4 Perpendicular, 


THEOREM. 


Set one F6ot of the Compaſſes in the Point, and with the other | 
make a Point on each ſide of the Point given in the Line, equidi- 
ſtant irom the Point given; then open your Compaſſes to any wider 
Diſtance, and ſet one Foot of your Compaſſes in one of thole made 

Points, 


+ 
Y 
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Points, and withthe other make an Arch A 
above the Line given, (the Compaſſes \ 
unſtirred) fer one Foot in the other 

made Point, and croſs that former Arch ; 

from the InterſeQtion of theſe two Arches 

to-the Point given, draw a Line, which ,_4- 
ſhall be the Perpendicular required. A 


EXAMPLE. 


Let A Bbe the Line piven, C.the Point aſſigned, 4 a the two} 
made Pricks, or Points, equidiftant from C, E, the Point, or In-| 
terſeQtion above, by which the Perpendicular F and C is drawn: 


PROBLEM UL 


From a Point above, to let fall a Perpendicular on a Grouna-Line, 


THEOREM. 


Set one Foot of the Compaſſes in the Point affigned, and with 
|rhe other make an Arch below the Line ' 
given, fo that it may touch the Line in C 
two places; then fet one Foot -of the + 
Compaſles in oneof thoſe Points, where 
the Arch cutteth the Ground Line, and 
with the other make a Portion of an 
[Arch below the Line given ; .then (the 
Compaſſes unſtir*d) ſet one Foot in the 
other Point, and croſs that Arch: Laſt- 
ly, lay your Ruler by the Point found, 
and the other Point aſſigned, and fo 

| draw the Perpendicular to the Line 
g1ven. | 


EXAMPLE. 


Let A B be the Line given, C the Point aſſigned, and D the 


Arch Line drawn, E the Point found, by which the Perpendicu-| 
lar FG is drawn. h 


PROBLEM TV. 


From a Point above to draw a Perpendicular, when there wanteth ſpace 
below the Line. 


- 


THEOREM. 
From the Point aſſigned, to any part of the Line given, draw a 
Slope-Line, which Divide into two equal parts ; then fer one Foot | 
| | of 


_—_— 
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{ of the Compaſſes in that Point, open- 


ing the other to that half, letting one C. 

Foot ſtand open in that Point where =” 

the firſt half is found to be, and with ? 

the other ſtrike an Arch from the Point CY, 

aſhgned to the Ground Line, and the « | Xe; 
Interſetion in the Ground Line, {hall . 


Point aſſigned. 
ES MEL EE 


drawn, D one half thereoi, E F the Arch drawn; fois F the Point 
of the Perpendicular found to E : Laſtly is the Line E F, the Per- 
pendicular required. 


TAUDLESMY, 


o 


Upon the End of a Line given, to raiſe a Perpendicular. 
EXAMPLE. 


Let A B bethe Line given, and let A, the end thereof, be the 
Point aſſigned; whereon to raiſe a Perpendicular Line, open the 
Compaſſes to any convenient Di- 
ſtance,and ſet one Foot in the Lines- 
end at A, and make a Point with 


the othier above,as at Z ; (theCom- _ Lett : Fs 
| paſſes un{tir”d) deſcribe the Portion Fa AE 
of the Circle D E, which cutteth £ 2:4. 
the Ground Line in D, and thePoint : T- 
made above the Line at Z, and 1t E 
{ will cut the Arch Line in E: Laſtly, 9 
draw the Line A E the Perpendicu- X ——— 


lar required. 
PROBLEM VI 
Ta raiſe a Perpendicufar upon the End of a Line given, another Way. 
EXAMPLE. 2 


With your Compaſſes open- | H. 
ed to any convenient Diſtance, F pf: @ 
prick off 5 ſmal} and equal Di- 
viſions from A towards B, upon 
|that ſame Line AB; then take 
with your Compaſſes, the Di- 
{tance from A, to 4 Diviſions; 
and ſetting one Foot 1n A, de- 
{(c::he w Þ the other the Arch P 4 | 
FG; then take the Diſtance F . 
2 


_ th. 


be the Perpendicular Point | to the +4 F g 


Let A B be the Line given, E the Point aſfigned, B C a Line | 


J 


o, 


A. mt. 
CO —— 
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from A, to 5 iviſions, and placing one Foot of the Compaſſes in 
3, with the other Foot, deſcribe the Arch H O, interſeQting the 
former in the Point P: Laſtly, from P, draw the Line AP, which 
is the Perpendicula? to the given Line A.B required. 


PROBLEM VIL 


An Angle being. given, and a Point. alſo given in one Side thereof, to 
* draw a Line Parallel to the other by that Side aſſigned. 


E::4M EL E. 


From ' the Point aſſigned, make an Angle equal to the Angle 
given, by the Dire*tion of th? next Problem, ſo ſhall the Side 
Sodcoud, be Parallel to that Side of the Angle it cutteth not. As 


KEY WR - 
X CH GT I 


admit A B C be the Angle given, D the Point aſſigned, DEG the 
Angle made equal to A B C; ſo is the Line DE, found to be Paral- 
lel to AB. | 


PROBLEM VIIL 


To make one Angleequal to another Angle given. 
EXAMPLE. 


Let the Angle given be X A D, and it 1s required to make ano- 
ther Angle equal to the fame: Open the Compaſſes to any conve- 
ment Diſtance, and ſetting one in A. 
| the given Angle, with theother de- 
ſcribe the Arch BC; then with the 
fame Extenſion ſet one FootinE the 
' | Line affigned, and. with the other 
deſcribe the Arch H G ; which 
done, take the Extent of the Arch 
Line BC, and ſetting one Foot of 
the Compaſſes in G, with rhe other 
mark the Point H : Laſtly, with 
your Ruler draw the Line E H, 

whuch {hall make the Angle HE G, equalto B A C required. 


[ 
, 
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PROBLEM NIX. 
Unto a Line given, to draw a Line Parallel to it, at any Diftance 
gruen, h 
EXAMPLE. 


Let the Right Line given be A B, unto which it is required to 
draw another Parallel Line: Firſt open your Compaſſes to the Di- 


ſtance given, and ſetting one Foot in the Point A, with the other 
make an Arch on that | 


ſide the Line whereon — a” n IT 
the Parallel Line is to - 7 | 

be; then make the like 

Arch at the other end | : 

of the Line at B, as the A” FSR 
Arch Lines C and D: | 


Laſtly, lay your Ruler by the Convexity, 'or outſide of thoſe two 
Arches, and draw the Line CD, which ſhall be Parallel to the gi- 
ven Line A B, as was required. | 


PROBLEM KX. 


To draw a Parallel Line, without ſtirring the Compaſſes from the Di- 
ftauce given, 4 more Reaater and. Exatter wl, 


EXAMPLE. 


|. Let AB be the Line given, to which I would make another 


Parallel : I open my Compaſſes to the Diſtance required, and de- 


the other Axch ADG; then remove the Compaſles toB, and do 
the like; then lay the | We 


Ruler that it may cut E----.D..--& Oe C 
both the InterſeQ1- AR #7 
ons ; then draw a £ 0 Fi; . I 


Line from the Point 4f_ 


one end, till it touch 


ſcribe the Arch E DF, then the Foot remaining in F, deſcribe | 


of InterſeQtion inthe —F —__ | . | 'B | 


| the Point of InterſeQtion in the other end, and fois E.D C Paral-| 
lel to A B, which was required. 


L 'PRO-| 
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| PROBLEM XL 


From a Point aſſigned unto a Line given to draw a Perpenaicalar, 
- without ſtirring the Compaſſes from the Diſtance given. 


EXAMPLE. 


Admit A B be the Line given, C, the Point aſſigned, and the 
Line DE, the Diſtance of. the Compaſſes: Firſt, draw the Parallel 


o*S + s ® 
F - - 
*. -- 
Ton 
Py % 
- . 
* 
bd %* 
ba . 
. 
. 


FE 


Diſtance given. 


Line FG, and A B, at that Diſtance; then by the Third Problem, 
(let fall the Berpendicular CH, which is the thing required. 


PROBLEM XIL 
A Circle being given, to find the Center thereof. 


THEOREM. 


1 From any part of a Circumference given to another, draw a 
Chord-Line, which divide into two equal parts, at Right Angles, 
by the Firſt Problem, letting that Line end in the Circumference 

of the Circle ; ſo ſhall that Line be the Diameter of the Circle, 

and the Middle the Center. 


EXAMPLE 


Admir A to be the Circle gi- 
'ven, whoſe Center is required ; 
let BCbe fred inedrowh 
whichis Divided into two<qual 
parts at Right Angles, by the 
| Diameter D E in the one half, is 
the Center, which may be found 
[by ſetting the-Diſtance of CD, 
| from Eto F, the LineBF drawn, 
cutteth the Line D in g, which: 
Point (g) 1s the Center to the 
_| Circle A,which was required, 


|['ven; let the Line AB, and A C, 


nw. 


required, 
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PROBLEM XII. 
To bring three Pricks (not lying in a Straight Line) into aGircle, 


THEOREM. | 
Firſt draw three Points given, into an Anyle, and divide 


TA 
"= 


each Side into 2 equal parts,at Right 
Angles ; and where the 2 Perpendi- 
culars cut one another; that Point 
ſhall be the Center required. 


EAMMPL E 


Admit 4. BC,the three Points gi- 


be drawn ; let A C be divided at 
Right Angles by FG; now DE, 
and F G, cut one another in H; F 
which 1s the Center found, as was 


PROBLEM. XIV. 


To perform the former Work a nearer Way, and to find the Center to | 


any Arch, or Portion of a Girele, 


EXAMPLE. 


Let A, B, and C, bethe three 
Pricks to be brought into rhe 
Edge of a Circle, by finding a 
Center common to them all: 
Firſt, open the Compaſles to 
ſomething more than half the 
Diſtance between two of the 
Pricks, ' (as are A B;) then ſet 
one Foot in A, and deſcribe the 
Arch DE; likewiſe ſet one Foot 
in the Prick at B, crofſing the 
former Arch DE : Then from 
theſe two InterſeQions, draw 
the Line O I; then taking ſome- 
thing more of the Diſtance be- 
tween the 2 Pricks C and B; 
make the 2 Arches 4 q, and rp, 
and from their Interſection draw 
the Line 2 zz ; and where theſe 
two Lines cut one another is the 


Center, thatrunneth upon the 3 
given Pricks. 


L 2 


OCD 
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In like manner you may find-the Center toany Arch, or Seg- 
ment of a Circle, as may be ſeen in the Margin, marked with 
ABC, and 4aodp x; otherways, vide Path-way to Knowledge, 
the 26th Conclulion. | 


PROBLEM XV. 
To make an Equi-angled Triangle, whoſe Sides are equal to a 


Line gruen, 


EXAMPLE. 


Let A B bea Line given, to make an Equi-angled Triangle, 
whoſe Sides ſhall be equal to the given Line. A B; then open the |, 
Compaſſes the length of the Line gi- | | 
| ven, and lay down the ſame in that AF, B 
| | place, where you would have the Jy 
Triangle deſcribed, viz. D E ; at- 
terwards {et one Foot of the Com- 
paſſes in D, and with the ſame Ex- 
tent make the Arch X Y ; then ſet 
one Foot of the Compaſſes in the-0- 
ther end of the Line, and croſs- the D | E 
former ArchinC; then from C, to . 

D and E, draw the Equi-angled, or Equilateral Triangle CDE, 
as was required, | | 


PROBLEM XVI. 


| 


To make a Right Angled Triangle, the two Sides being given. 


EXAMPLE. 


Let AB, and CD, be the two Lines given : Firſt, lay down 
the Line AB, for the Baſe E F ; then, by the F:f:h Problem,raiſe the 
Perpendicular (g h); then take the Length 2 SA 
of the other given Line CD, and et it up- 
on the end of the Baſe, at F; then draw the 
| Hypothenuſe from. E to K, which includeth 

the Right Angled Triangle E K F,. as: was 
routed, and as the Figure in the Margin 
ireQs. | 
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Three Lines of Unequal Lengths given to make a Triangle, if the| 
Sum of the two ſhorteit Sides be longer than the third. 


EXAMPLE. 


Let the three Lines given, be A, B, C, whereof a Triangle is 
to be made : Firſt, place the longeſt Ys 


$4 Line-A, from D, to E, for the Baſe; A&A me —— 
then take the Length of the ſecond —_— — 12 
Line B, and ſet one Foot in the end . —8 


of the Baſe at D, and make the Arch 
PO; then open- your. Compaſſes to 
the Length of the third Line C, 
and ſet one Foot in the other end of 
the Baſe at E, and croſs the former 
Arch at F; from which InterſeQion 
draw the Lines F D,and F E, whoſe 
Sides are equal to the three Sides, or 
Lines given, A, B, and C. ; 


4M 


PROBLEM XVII. 
To make an Ioſceles Triangle, upon Aa Right Line grven. 


EXAMPLE, 


Let the Right ine given, be A B, 20; whereon it is required 
to deſcribe an I/oſceles Triangle, whoſe Sides ſhall be 16 a piece; 
open the Compaſles upon the Scale to 
16; and with one Foot in A, deſcribe 
the Arch CO; and with the ſame Di- 
ſtance, place one Fqot in B, and croſs 
the former Arch as ED; and to -that 
InterſeQion draw two Lines from A and 
B ; which ſhall include the Triangle re- 
quired. 


PROBLEM XKIX. 
A Triangle being made, to find of what kind it «. 


THEOREM. 


Upon the Baſe Line of the Triangle, deſcribea Semicircle ; and 
upon the Center thereof, raiſe a Perpendicular, in height equal, 
or higher than the third Angle ; then if the Angle fall within the 

M 


Cir-| |. 


—_—  » © 


F- 
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Circumference, that Triangle is Ambligonium , and if it fall upon 
the Circumference, 1t 
is Orthogonium; but if 
the third Angle fall eG 
without the Circum- 1% 
ference , then is that 
Triangle Oxigoninm ; 
and if the third Angle 
| fall upon the Perpendi- 
cular, it is either Equi- 
lateral, or T/oſceles: It 
is Equilateral, when 
all the three Sides are 
ual, otherways 1t 1s 
Tſoſceles ; but if the 
. Angle do not fall upon #?/ 
the Perpendicular, then A 
it is Scalenum, 


nn 


| 


EXAMPLE. 


Admit ABC, be the Triangle; A G B half of the Circumfe- 
rence drawn upon the Center E; and EF, a Perpendicular, rai-| © 
ſed upontthe Center E ; now for that the Angle C falleth without 
the Circumference} therefore the Triangle A B C, is Oxigonium | 
| Equilateral ;, for that the Angle C, falleth upon the Perpendicular, | 

therefore the 'Triangle-A BG, is a Right Angled [/oſceles ; the 
| Triangle A BH, 1s a Right Angled Scalenum; ABF, an Oxigo- 

| _ Toſeeles ; ABD, an Amblizonium Iſoſceles, ABT, is a Sca- 
lenum. 


PROBLEM XX. 
To make a Square, whoſe Stdes ſhall be equal to a Line Sven. 


[ 


EXAMPLE 


Admit A E, bethe Line given: Firſt, make the pricked Right 
Angle by the Fifth Problem ; then ſet 
the Side of the Square,:on each fide , 9: BY 
thereof, from the Angleat A; then * |... 'K 
ſet one Foot in E, and deſcribe. the P oy 
Arch IK; and with the fame Di- ol 
ſtance, ſet one Foot inB, and deſcribe | f | 
the Arch-OP; and from that Inter- ; 
{eftion draw the Lines O E, and IB; 
ſo is the Square I B A E made, whoſe 
Sides are'equal in Lengthto the Line E : 
A E, required. | : 


bs 
i 
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PROBLEM XXL. 


To make a Long Square, "OOO equal to two given 
ines. | DTT 0 


EXAMPLE; 
Admit A B, and CD, tobe the two Lines given: Furſt, by the 


Fifth Problem, make the 
prick't Right Angle 


OL P; then ſet AB, 2 —D B 
for the Baſe from P to h V 
L;. next let the Line Ma Ho 
CD, be fetfromLto ©f % FA bet 
O ; then take with your ; ff 
Compaſles, the Length £5 

of the Line CD, and 17 | 
ſet one Foot in P, and *F —— ” 


deſcribe the/Arch (eg); | 
then take the Length of the Line A B, and ſet one Foot in O, 


LinesI P, and LO; which include the Long Square I OLP. 


"PROBLEM XXIL 
To make a $ quare Quadrat in a Circle aſſigned. EY 


EXAMPLE. 


Firſt, draw the Circle, and croſs it with two Diameters, AC, 
and B D, repreſented by the two pricked, Lines; then make, or 
draw the other four Lines ; as from A, tak 
B; from B, toC; from C, to D; an 
from D, to A; which ſhall include #* 
Square Quadrat in the Circle afſigned : 
And this is alſo termed, 'The Inſcribing of 
a Square within a Circle. 


M 2 P R Q- 


and croſs the former Arch; and from that InterſeQtion, draw the | 


y 
-»- » 


—" 3.5 
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PROBLEM XXII. 
To make a Square Quadrat about a Circle aſſigned, 
. EXAAXANHESE E. 


Firſt, draw two Diameters a-croſs-ways, ſo that they make 
four Right Angles in the Center ; then Hr] 
with your Compaſſes take the Length 
of the halt Diameter, and fet one Foot 
of the Compaſſes in each end of thoſe 
Diameters, as at A,B,C,D; drawing the 
Arch-Lines in every Corner, and croſs 
each of*em from the Diameters with the 
ſame Diſtance ; then from each Inter- 
ſeftion, draw . 4 Right . Lines, which 
ſhall include the Square Quadrat about 
the Circle aſſigned. 


| PROBLEM XXIV. 
To draw a Circle within « Triangle appointed. 


EXAMPLE 1. 


If the Triaggle have all Sides 
equal, then take the Middle of eve- 
2 Side, and from the contrary 

orner draw a Right Line unto 
that Point ; and where thoſe Lines 
do croſs each other, there is the 
Center ; in which {et one Foot of 
the Compaſſes, 'and h out the 


other to the Middle f any of 
thoſe Sides, and fo a Circle 
which ſhall touch everyMkde of the 
Triangle, but ſhall nor paſs with- 


out any of them. 

But to do this in all other kinds 

| Jof SEG, you, muſt divide e- 
- |]very Angle in the Middle, and fo 
draw Lines from each Angle to 
| their Middle Prick ; and where 
thoſe Lines do interſe& one ano- 
ther, there is the Common Center. 


EXAMPLE+ IV. needle” 
Admit this Triangle ABC, wa. Mag 
which by the Eighth Problem, Tdi- 


+ ; vide 


—_ _— * —_ 4 
ROT - IE%, Sree] whe, 
—_ oe w__— * x y KR op” . N 


ey 


. 


'ven; then by working, as the 
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vide into two equal partsat D EF ; from whence are drawa the 
Prickt Lines of Diviſion, AD, BF, and C E, which croſs in 
G; therefore ſhall G, be the Common Center ; then make one 
Perpendicular, viz. G H, and ſet one Foot of the Compaſſes inG, 
and extend the other to H, and ſo draw the Circle, which will 
juſtly anſwer tothat Triangle. 


PROBLEM XXV. 
To draw a Circle about any Triangle aſſigned. 
EXAMPLE. 


Firſt, Divide two Sides of the Triangle 
into equal parts, viz. 1n the half; and from 
thoſe two Pricks, raiſe two Perpendiculars ; 
and where they two cut one the other, there 
is the Center, upon which you may draw - 
the Circle, which ſhall include the T riangle 
as was required. 


This alſo may be performed by the Fourteenth Rgoblem. 


PROBLEM XXVL 
To make a Rhombus, whoſe Sides ſhall be equal to a Line given. 
THEOREM. 


A Rhombus ly be deſcribed by the Fifteenth Problem, by joyn- 
ing two Equi-angled Triangles together, leaving out the Pricked 
Line in the Figure. Pt 


EXAMPLE. 
Admit AB, tobe the Line gi- 


Figure in the Margin direQs, or 
according to the Fifteenth Pro- 
blem, icbar way will make the 
Rhombus C DEF, whoſe Sides 
are equal to the Line A*B, as was 
required, 


NS 


makes the Rhomboides. 
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PROBLEM KXXVI. 
To make a Rhomboides, the two Sides being limited. 


F THEOREM. 


Firſt, Iay down the longer of the two Sides given ; then open 
your Compaſles to the Length of the ſhorter Line, and draw ano- 
ther Line Parallel tro that, and of the ame Length ; then by the 
end of thoſe two Lines is included the Rhomboides. 


EXAMPLE. 


Admit AB, and CD, 
be the two Lines given for 
the making of the -Rhow- 
boides; whuch, according . 
to the former DireQions, 


-B& 


- @ 


_— 


Of POLYGONS. 


The making of Equi-angled, or Regular Polyoons. 


| makeany Regular, or Equi-angled Polygons ; you muſt 
 firft make a Blind, or White Circle: and then find out the 
Chord thereof according to the Side of the Polygon; which Chord- 


include the Polygon; therefore before you can make a Polygon, 


you mult firſt learn to find the Chords 1n a Circle, accordivig toa 
given Number ; which is taught-as followeth, from the Trigoxe, 
to the Decagone, | 


PROBL E M XXVIIL 


To find out the Chords -in a Circle from the Trigone, to the 
Decagone. 


THEOREM. 


PB. ona are performed, as in the Expoſition of the Demonſtra- 
| OW10g. 


| Line, or Diftance, mutt be ſet ſo many times in the Circumference | 
of that Circle; and Lines being drawn from Point. to Poinr, will | 


| 


|<; EX 4 Mi} 


TERS. + SENT. 


EXAMPLE. 


Admit ABE F, be the Circle given to find the Chords 
thereof. 

Firſt, draw the Diameter A B ; then open your Compaſſes to 
the Semidiameter ; ſet one Foot.in A, and with the other Foot 
croſs the Circumference at C, and D, and draw the Line CD, 
which will be the third Chord. y, 


DEMONSTRATION. 


4. This done, 
draw the Line E F, 
which divideth the 
Diameter A B, into 
(two equal parts at 

Right Angles; then 
draw the Line A E, 
which ſhall be the 
fourth Chord-Line, 
or the Side of an in- 
{cribed Square. 

| b; To find the 
Fifth, ſet one Foot 
of your Compaſſes 
- = and extend | 
the other to E; and 
with that Diſtance, +, EY La 
crols the Diameter 


the Side of a Pentagon. 

6. The Sixth is the Semidiameter, which is the Side of a 
Hexagon. ; 

7. The Seventh is half the Third, as CH, or HD ; which is 
the Side of an Inſcribed Heptagon. | 

8. To find the Eighth, lay your Ruler upon the Center X, and 
the Interſe&tion K, which will cut the Periphery in L; then draw 
the Line AL, which is the Side of an Inſcribed Ofagos. . 

9. .The Ninth is a third part of the Arch CAD, as MD. 


To. The Tenth is the Line X I, which is the Side of an Infcri- 
bed Decagon. 


—_— 
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be 


in I, anddraw the LineE I, which ſhall be the Fifth Chord, or 


1 & 


. jos - 
—_— , we 


| 
: 
Y 
| 
k 
f 
}, 
! 
4: 
[p 
19 
+: 
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F SF - 7 Wk a Mt. 


- | will Include the —_ DEF 


or Po JEOn, as ſhall, or may 


PROBLEM KXXIX. 
To make a Heptagon, the Circle Inſcribing it being given. 
EXAMPLE. 


Let A,be a Circlegiven,where- 
in a Heptagon is to be Inſcribed ; 
therefore by the laſt Problem: find 
out the Seventh Chord G H, or 
HI, and place it Seven times in 
the Circumference ; then from 
Point to Point, draw-Right Lines 
within the given Circle, which 


GHIK; and in the like man- - 
ner may you make any other Re- 


require 


PROBLEM XXX. 


The Diameter of any Circle being given, to find a Right Line equal to | 
the Right Extenſion of the Circumference, according to Archi-| 
medes's Proportion. ik 


THEOREM. 


True it is, there is no Agreement 
betwixt Circular and Right Lines, to 
a preciſe Quantity, as yet known ; 
the Old-retained Proportion 7 to 22, 
is preciſe enough, and ſufficient] 
vor 4 enough the Truth, for any Bu. 
neſs. | 
Now the Diameter being given to 
find the Circumference, take 5 of the 
Diameter, and add it to three Diame- 
ters, ſo have you its Circumference 
in a Straight Line. 


EZXIMPLE. 


—— 


1, Diameter # 2, Diameter. 3. Diameter. 


PR Q- 


| 


G 
» 


| 
| 
| 
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PROBLEM XXXL | 


The Length of the Diameter being given in Numeral Denomination, |" , 
to find the Circumference Arithmetically. 


RKRuL Et 


Multiply the Diameter by 33, fo have you the Circumfe- 


rence. | 


EXAMPLE. 


Admit the Diameter to be 21; which Multiplied by 33, pro- 
duceth 66, for the Circumference. 


* PROBLEM XXXI. 


A Right Line being limited, to make a Circle, whoſe Circumference being 
extended, fhall be equal thereanto. 


THEOREM. . 


Of the Line given, take 3, which part divide into two equal 
halfs, and with that Diſtance make'a Circle; and the Cir- 
_|cumference thereof being extended, ſhall be equal ro the Line 

given. 


; EXAMPLE. 
þ Admit A B, be the Line limited ; then let A C be found 3, DE en 
and let the Middle part thereof, be found at D; upon which RP ay 


Point deſcribe the Circle E ; the Extenſion of the Circumference] | 
thereof is equal tothe Lirie A B, which was required. 


/ 
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PROBLEM XXXIIL 


The E xtenſion of a C ircumference being given in Numeral Denawihe. 
tion, to find the Length of a Diameter Arnhmerically. 


RUuLE. 
| Multiply the Circumference given, by 7, and Divide that 


Produ& by 22; ſo have you the Length of the Diameter re- 
quired. : 


EASE LE 
| Admit the Circumference given, be 66 ; which Multiplied 


by 7, produceth 462 ; which Divide by 22, quotes 21, for the 
Diameter. | | 


PROBLEM XXXIV. 
To deſeribe a Geometrical Oval at any Circumference appointed. 


and —_—_ — 


EXAMPLE. 


Let A be the Circumference appointed <0 deſcribe ag Oval of : 
Firſt, draw a Blind, or White Line, asR S; upon which de- 
{cribea White, or Blind Circle, equal to that of A ; then ſet one 
Foot in the Edge of the Circle in the Right Line, and draw ano- 


1 


ther of the ſame Circumference ; then open the Compaſſes to the 
Length of your Diameter, and ſet one Foot in O, and ſtrike the 
Arch DE; withthe ſame Diſtance ſet one Foot in C, and ſtrike 
the Arch M N, which includeth the Oval P. ; 


Op 26's 


NS, oO —_ 


ONT 


v . 
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PROBLEM XXXV. 
An Angle being given, to find the Quantity thereof. E 
* EASRMELE 


Suppoſe KI L were an Angle given, and that it were required 
to find the Quantity there- 
of : Open your Compaſſes | 
from thebegirining of a Line | 
of Chords to 60 Degrees ; 
then with that Extenſion 
place one Foot in I, and 
with the other deſcribe the 
Arch CB; then take in 
your Compaſſes the Di- 
ſtance of C B, and applying | 
thar Diſtance to the Scale of Chords, which reacheth from the 
Beginning, to 27 Degrees, which is the Quantity of the Angle 

uired. 

New. If any Angle given, ſhall contain above go Degrees, 
you mult then protract it at twice, by taking firſt, the whole Line, 
and then the Remainder, or dividing the Angle into any two parts 
equal unto it. 2 Oh 

As if th&Angle were 159 Degrees; take 80, and 79 ;or go, and 

69 Degrees, &c. 


PROBLEM XXXVI, 


A Portion, or Part of 4 Circumference being given to find the right 
Extenſion thereof. 


EXAMPLE. 


Firſt, find out the Center to that Arch by the Fourteenth Pro- 
blem, by which Point draw a Line by eachend of the Arch, which 
willmake an Angle, the Quantity whereof, find by the laft Pro- 
blem ; and conſequently the Circumference of the whole Circle, 
whereof that is a part ; then ſay, (by the Rale of Three) as the 
Degrees of that Angle are in proportion to 360, ſo is that Arch 
to the whole Circumference. 


The End of the Fir} Part. 


REES T HE| 
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GEOMETRY. 


FAR I - 1k 


— ———— a —— — <<_—— 


<— 


trical Fignres. 


O Meaſure the Superficies of any Figure, is to ſhew how 
many Squares are therein contained, according to a Scale 
&. aſſigned. | [is 

A Scale is any Right Line divided into any equal parts, b 
which equal parts may be repreſented; an Inch, a Foot, a Yard, 
a Pace, a Perch or Pole, a Mile, a League, a Degree, &c. ac- 
cording to the thing to be repreſented. | 

Now, notwithitanding that a Triangle is one of the Simpleſt 
Figures of all Superficies, yet for as much as the Ground and 
Meaſuring of a Triangle, and all other Figures, is Demonſtrated 


out of the Square, and Long Square, I ſhall therefore begin 


with theſe two Figures. + 


_— 


PROBLEM L 


To Meaſure a Geometrical, or True Square. 


THEOREM. 


Whoſe Sides are all equal : Hence in all Right Angled Pa- 
rallelograms, the Length Multiplied by the Breadth produceth 


- Ithe Area thereof. 


EXAM: 


Fn Square is. a ReQangled Equilateral Parallelogram, | 


| 


} 


Defmitions, and the Meaſuring of Geome-| 


The Art of SURVEYING. 


53 


EXAMPLE. 
Admit AB CD, whoſe Sides 


are brought, into a true Square of A 2 REC 
| which Multipliedby 3, being 
oth the Length and Breadth, ; - -3 


produceth 9 for the Area; as may 

be ſeen by rhe Demonſtration 

here in the Margin. * N 4 5 6 Þ}; 
if Note, That the Square _ 

Root of the Area of any Square, 


is the Side thereof ;, as in this Fi- «7 8 9 

gure, the Arca is 9, ' whoſe Square _ - my 

Root . is i; which is the Side C | 3 D 
thereof required. 


PROBLEM I 


The Side of a Square being given, to find the Length of the Diago- 
nal, and true Area of a Square. 


THrOREM. 
The Diagonal is double in Power to the Side of the Square. 
DEFINITION. 


By the Power of a Line, is meant the Superficies made into a 
Square of the faid Line. 


RuTLx Arithmeticall. 


Therefore Multiply the Side into it ſelf, and double the Pro- 
duct; from which ProduCt ExtraQt the Square Root by Chap. 8. 
Bock.T. which ſhewerh the Length of the Diagonal Arithme- 


tically, 
EX 4 MPI EF. 


Admit ABCD to be the Square 
made, whoſe Diagonal isB D; then 
makeanother Square, whoſe Side let 
be equal to A Cas the Square ACEF 
is: Now it isplain, that ACDis the 
z of the Square AB CD, and that 
ACD is but +4 part of the Square 2% 
ACEF ; therefore the Square ACEF, 
is double in Area to the Square 
ABCD. | | 

For the Side of the Square ABCD, 
being 20 ; which Multiplied into it 
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ſelf, produceth 4oo ; the which _ doubled, maketh 800 for 
| the Area of the Square ACEF, whoſe Square Root is 283 for the 
Diagonal B D. | A 3 £ 


For Meaſuring a Right Angled Triangle. 


hs THEOREM. = 
| | By the Ground of this Theorem, a Right Angled Triangle ma 


be thus Meaſured, viz. Multiply the Diagonal in itſelf, and half 
of that ProduQt ſheweth the Area. ” 


| EXAMPLE. 


Admit AE F, to be a Triangle, whoſe Diagonal AF js 40;| 
which Multiplied by 40, produceth 1600; whole half is $00 for 
the Area. | \, 
Note, That if the Side of the Square be Rational: then 
is the Diagogal Irratignal ; bur if the Diagonal be Rational, then 
is the Side Irrational. - 


PROBLEM HILL 


To Meaſure a Long Square, or Parallelogram, 


THEOREM. 


Multiply the Length by the Breadth, the ProduRis the Arca. 


EXAMPLE. 


Admit A B CD, tobe an Ob- A I9 

tobe Meaſured,whoſe Length [115 Area 
nc = 
| tiplied together, produ- 
| hs I Gfor the Area thenecl, 

To find the Lengthof the _| .-” 
Diagonal Line B C; Square AB 18, rr 
and AC 12, which Squares added 
| together, the Square Root thereof will be the thing required. 


| 


PROBLEM IV. 
To Meaſure a Rhombus. 


x - _ 


THEOREM. 


| Every Rhombws is an Oblique-angled Parallelogram 'Equilater, 


* 


and is equal to that Long Square, whoſe Lengths equal to one of 
3 34 ;.." "ix : the 
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|the Sides, and Breadth is equal to the Parallel Diſtance thereof, 
and may be Meaſured feveral ways ; butthe moſt Common way is 
this that follows. | - | 


a." E —_ 
Df —— 


NG. _ 55 


AM 


® 


To find the Perpendicular. ET | | 


But firſt to find the Perpendicular E B or F C ; Square A E and | | 
AB, and Subſtra&t the leſſer Square from the greater”; the Square | 
Root of the Remainder' is the Length of the Perpendicular re- | 
quired. | | | © | 


RuL 8s. 


Multiply the Length of the Perpendicular by one of the Sides, 
| the Product is the Area. Tone 


EXAMPLE. 


Admit ABCD, to be 
the Rhombus whoſe Side 
1s 17, and the Perpendi- 
cular 145 ; which Multi- 
plied together produceth 
1 2463, for the Area there- 
of, and is thus further De- 
monſtrated, viz. | 


DEMONSTRATION. 


Make a Long Square, whole Leogth let be equal to the Side of 
the Rhombizs, and the Breadth <quy to the Perpendicular, as the! 
Long Square EB CF; now the-Triangle A BE, is equal tothe! 
Tranghe CDF, ſoconſequently EBCF ise<qualto the Rh 
ABCD. | 

Note alſo Arithmetically, A Mean Proportion between E B, the | 
Perpendicular, and BC the Side, is the Side of the Squaree<qual to | 
the Rhombus, or Rhomboides. | 


PROBLEM YV. 

Given AB the Side of a Rhombus and one Diagonal, to find the other. 
 THROREM. 

] Divide the Diagonal A C, and BD, into:two equal parts, ma- | 
king Right Angles at the Center O s then from the of A B, 


Subduct the. Square of half the given Diagonal, the Square Root | 
of the Remainder ishalf the other Diagonal. | 


P>- - PR O- 


——_ 


_ Lt ts 
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| PROBLEM VI 
. To Meaſure 4 Rhomboides. 


THEOREM. 


} 


| | A 
Every Rhomboides is equal to that Long Square, whoſe Length 
is equal to oneof the Longeſt Sides, and the Breadrh equal to the 


Parallel Diſtance. 

EXAMPLE. 
| Admit ABFDto be EE 
a Rhomboides, whoſe : Length 30 
Lengths 3e ; the Per- i : 
pendicular, or Parallel- ine Area 3074- * 
Diftance 104, which ÞD 


Multiplied together , | 
produceth 3073, for the Area thereof, as was required. | 
| Note, Otherways it may be reduced into 2 Triangles by a Dia- 
. |gonal Line; which Multiplied by the Perpendicular, produceth 
| the Area alſo. | | 


} 


3 | | PRO BLEM VI. 
To Meaſure Right Angled Triangles. 


T HEOREM. 


Every: Right Angpled Trians le is half that Long Square, whoſe 
chand Breadth, areequal - the two þr 4 re Se thereof. 
erefore Multiply the two containing Sides together, (viz. 
the Perpendicularand the Baſe) half the ProduQt is the Area ; or 
the Baſe by half the Perpendicular, or the Perpendicular by half 
the Baſe ; either Produt is the Area. 


\ 


KASHMPLE 


| Admit ABCtobeaRight , 
Angled Triangletobe Mea- 

ſured, whoſe Baſe B C is 36, 

and AB the Perpendicular 36 


116, which Multi hed. to: 

gether, whoſchalf oduct 

288 is the Area: * © Þ | 
Otherwiſe 8 the half- | 


Perpendicular, Multiplied by 36 the whole Baſe, the Product is |» 
288 forthe Area. | 


| | | Or 


/ 


i! 


* » 
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Or 18, half the Baſe, bein Multiplied by the whole Perpen: A 
dicular 16, makes likewiſe 2 for the Area, as before. 


PROBLEM VIIL 


Having given in a Right Angled Triangle, the Perpendicular 2nd 
Baſe ; to find the Length of the Hypothenuſe, &c. 


THEOREM. 


The Line that Subtendeth the Right Angle, vis the Hypothe- 


| iſe, is double (or equal) in power, to both the containing Sides | 


thereof; viz. The Baſe, and the Perpendicular. 


EXAMELE. 


| Admit ABC, tobea Right A 
Angled Triangle, whoſe Sub- 
tendent, or Hypothenuſe A C, is 
required; now - the Baſe, or 
Side BC is 20, and the Perpen- xg 
dicular, or Side- A B, 1s 15: 
Therefore to tind A C, Square 
AB, and BC, ſeverally; and R 
the Square Root of their Ag- 
gregate, is the Length of the _” 
Subtendent AC, whuch 1s found 25, -—, 


To find etther of the other Sides. 


Admit the Subtendent Line A C, tobe given 25, and the Baſe 
B C 204 Hence by the aforegoing Directions, Square the' two 
Sides ſeverally, andfubſtra& the leſſer from the greater, and the 
Square Root of the Remainder is 15 for the Length of the Per- 
pendicular Line A B, as was required: Obſerve the ſame Me- 
thod in finding the Length of the Baſe Line BC: 


PROBLEM IX: 
How to Meaſure an Equiangled Triangle: 
THEOREM. | 
Cube half one of the Sides, and Multiply that Number by 


half the Perimeter ; of that ProduQ, ExtraQt the Square Root, 
which ſheweth the Area of the Triangle. TOR, 


, 


QA BE} 


—_ 
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| | 
EXAMPLE. 


Admit ABC, to be an Equilate- 
ral Triangle to be Meaſured, whoſe 
| Side is 24, whoſe half is 12, the 
Cube thereof is 1728 ; which Mul- 
tipliedby 36, half the Perimeter, the 
Produft is 62208 ; whoſe Square 
Root is -249433, near Rational, for 
the Area, _ | : 
'Otherways, it may be Meaſur- 
ed. by letting fall a Perpendicular | 
from either Angle, to the oppoſite Side ; and then Multiplying 
ya half of the one, by the whole of the other, the Produ& is the 
ea, | 
PROBLEM Xx 


The Side of an Equilateral Triangle being given, to find the 
el -* - Perpendicular. 


THEOREM. 


| Foraſmuch as the Side ſubtending the Right Angle, is equal in 
| power to both the containing Sides thereof; Subltraft the Square 

of half the Side, from the Square of the whole, and the Square 

Root of that Remainder is the Length of the Perpendicular. 


EXAMPLE. 


Admniit the former Figure ABC, to be an Equilateral Trian- | 
gle, whoſe Perpendicular is required ; the Side of the Triangle is 
24, Whoſe Is 15576; and the half of 24 is 12, whoſe Square 
144; which fubſtratted from 576, there remains 432 ; whoſe 
| Square age is 20.79, for the Length of BD, the Perpendicular 
required, | 


PROBLEM XI. 


An Iſoſceles Triangle being given to find the Length of the Perpene 
L "y dicular, and alſo its Area. ; 


THEOREM. 


| By the Grourdofthe laſt Problem, ſubſtraRt the Square of half| 
the unequal Side, from tlie Square of one of the equal Sides; the 
a Root of the Remainder, 1s the Length of the Perpendi- 


| oo” 
E X 4 M-| 


— 
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EXAMPLE; 


Admit one of the equal Sides, as A 
AB, or AC, is 20, its Square 4oo ; 
| [the half of the Unequal Side BC, is 

12, and 1ts Square 144; which ſub- 20/ 
ſtrated from the _—_ of A B 4oo, 
leaveth 256 ; whole Square Root 1s 
16, the Length of AD, the Perpen» B 
dicular required. | 


Area 192 
24 


For the Area, 


true Area : Or, Multiply + the Root 8, by BC 24, and it produ- 
ceth 192, as before. | 


PROBLEM XI. 


Three Sides of any Oblique Angled Triangle being given, to find 
| [2 He Pirpendiente ſball fall, ; 


THEOREM. 


The greateſt Side being put for the Baſe, upon which the Per- 


pendicular ſhall fall, find both the Sum and Difference ofthe other 
two Sides, and then the Proportion 


| will be as followeth. As the Baſe, 
or greater Side, 1s to the Sum of 
the other two Sides, fo is the Dif 
ference of the ſame Sides toa fourth _ 
Number, which being ſubſtracted. 
out of the Baſe, the Perpendicu- . © 
lar will fall in the middle of the _ 
| Remainder. 


EXAMPLE. 


8.8. are the parts of | EG 11 
the Baſe between C, 
and D, or between 
[D and G. Therefore * 


20:24::2: 2.4. 


2Reſts. 24 Sum; 5 , .4.Sub; 


$.8. is the Point D, | _ . 17.6Remains., 
S [where the Perpendi-! _. 8 the x parts 
© Jeutar ought to. fall, | the Baſe. 


og 


"IF and its length is found by Prob. $; . 
| + ; Emilid 


Multiply the Root 16, by 4 BC 12, it produceth 1982, for the | 


By this ch E 23VSub i Hy Me 


a 


_— 


——_. 
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Euclid 1 3. 25 


From the Sum of the Squares of E F, and FG, ſubſtratt the 
Square of E G, and divide halfthe Remaindet by F G, the Quo- 
tient is F D, by Euclid 13. 2. | Fo 


PROBLEM XI. 


' . | 
Three Sides of an Obtuſe Angled Triangle being known, to find how 
ES the Perpendicular falls without the Obtuſe Angle. 


T HEOREM. 


From the Square of B C, ſubſtratt the Square of A B, and A C, 
and divide half the Remainder by A C, the Quorient is A D, by | 
Euclid Prop. 12. 2. 


EXAMPLE. 


Thus the Square of A B 80, is 6400; 
andof AD 401s 1600; the Sum of theſe 
two Squares is 8000; which ſubſtracted 
from the Square of BC 100, viz. 10000, 
there remains 2006, the half of whichis 
1000 ; Which divided by A C 4o, the 
Quotientis A D 25 Parts; and by Preb.8. 
the a the Perpendicular BD will 
be found. | 
Otherways, Divide the Side AC, into 
two equal parts; and one of theſe parts' 
| wilt be the Length of AD; and D is the - 
a where the Perpendicular B D muſt 


PROBLEM XIV. 
To Meaſure any manner of Triangle whatſoever. 


THEOREM. 


| Every Triangle is half that Long Square, whoſe Length and 
Breadth is equal to the Perpendicular and Baſe, or Side cut by the 
Perpendicular thereof. Therefore from one of the greateſt An- 
gles, draw a Perpendicular, as AD; which Multiply in half the 
Baſe, orSidecut thereby, and the Produtt is the Area. = 

Or, Multiply the whole Baſe, by half the Perpendicular, and 
hep: Produtt is the Area, | ap; 


nat. cu 
ed "_ he 


REN Fe: EXAM 


4-9 66" 222 2h . 


v w_ 


{ Sides, the Differences are 28, 14, 


<———_—_— 
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EXAMPLE. 


Admit ABC, be a Triangle 
to be Meaſured, whoſe Baſe 
BC, is 42 Perches, and the 
Perpendicular AD 16, as they : 
are Voc taken from one Scale; : 
now I Multiply the half Baſe 
21, by the whole Perpendicu- | | 
lar x6, and the ProduCt is 336, for the Area of the Triangle 
ABC. 0 | As 

Or if you Multiply the whole Baſe 42, by 8 the half Perpendi- 
cular, X bo ProduCt a 36, as before. 4 | Mol 

Or elſe Multiply the whole Baſe 42, by the whole Perpendicu- 
lar 16, the Produ& will be .the Content of the Long Square: 
EFCB, whichis 572, whoſe half is 336, the Area, 'as before. 


PROBLEM XV. 


To Meaſure any manner of Triangle, the'three Sides. being given with-| 


out finding the Perpendicular. 
TxzoxnM 


Add together all the three Sides, and take half the Total, and 
from this half Subſtra& every Side, which call the three Differen- 
ces; Multiply theſe three Differences, and the half Sum continu- 


 Jally pogetlier, the Square Root of this laſt ProduQt is the Area 


thereo D 
EXAMPLE. '. 
Admit the three Sides of the 
Triangle are 42, 34, 20, the Sum A 


is 96, . the half Sum is 48; from 
which Subſtrating the {ſeveral 


6: Firſt then Multiply 48, by 28, 
and the Product is 1344; which 


{Multiplied by 14, that Products 


18816; This Multiply by the laſt Difference 6, and the Produ& | 
15112896, whoſe Root 336, is the Area of the Triangle, agreeing | 


[with all the Operations 1n the laſt Problem. 


R P R Os 
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PROBLEM XVI. 
To Meaſure a Trapezium, when none of the Sides are Parallel, 


THEORAaM 


| A Trapezium is a Figure cqnſiſting of four unequal Sides, as the 
Figure ABCD; to Aiafire which Trepezium, draw the Diago-| 
g* | nal D B; ſo isthe Figure divided intotwo Triangles, which you} 
may Meaſure according to the Fourteenth Problem, by letting Per- 
pendiculars fall from the Angles A, and C, upon the Baſe Line 


DB. Hai | 
| But with more brevity, you may add the two Perpendiculars [ 
together, and Multiply the Sum of them by halfthe Baſe, and the | . 


Produft will be the Area of the Trapezium, ABCD. ., ; 
EXAMPLE. 


The Sum of the two Perpendi- 
A culars is- 70, and half the Baſe is 
5x ; which Multiplied together, 
makes 3570, for the Area of the 
Trapezium ABCD. 


wo lad ith. ad 


PROBLEM. XVE. 
To Meaſure any Irreguler Pohgon, or Plot of Groand, 


q 
4 
p 
I 
. 


THrtEeoOREwm. | 


Firſt, Take care that the whole Plane be divided into Trapez#- 
azs'and Triangles according to your own Fancy, and as the Na-| 
ture of the 'Thing will bear ; then Meaſure Tok Trapeziams and | 
"Triangles, as is: dire&ed in the x4th and 16th Problems before-f 
going, and add the feveral Contents together; fo will the Sum pro-| 
duce you'the whole Content of chat Irregular Figure. 


EXAMPLE. 


Admit this Figure no- 
ted with the Letters AB C 
DEFG, be the Irregular 
Plot given; and becauſe it 
is not in any of the Shapes . 
| before given, therefore the 
* __ {beſt wayis to reduce it in- | 
to Trapeziums and Trian-" 

| gs, which 1s done by 
| wmg the Lines DG, 


————— -—_ OW —— — 


1 Polygon. . 


[Center to the Middle of any one of the Sides thereof. 'There- 


Firſt Part, let fall'a parpendicular or elſe find it Arithmetically by 
Problem x1. of thisPart ; by which Perpendicular, halfthePerime- |- 
ter being Mult:plied, theProduQt ſheweth the Area. 
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BD, GB, and GE, ſo is the Figure divided into one Trapezinm, | 


and thre? Triangles, as the Figure directs. | 

Now to find the Content of this Figure, Meaſure the Trapezium 
and Triangles as before diretted, and add them together as fol- 
loweth. - | | 


Trapezium EGBD 1292.50 


a BDC 205.00 
Triangles 2 GF 195.00 ' 
ABG 40.00 


The Area of the Figure ABCDEFG $1732.50 


PROBLEM XVII. 
To Meaſure any Regular Pohgon. 


Every Polygon is equal to that Long Square, whoſe length is half 
the Per bury one” Breadth equal toa Perpendicular phe," the 


fore, 
THEOREM. 


' From the Center, to any of the. Sides, by Problem 3.. of the 


EX AMPLE. 


Adamit ABC 
DEF, to be a 
Hexagon to be 
Moved, whoſe 
Side 1s 12, and 
Perpendicular is mM 
I0.25, OF TO; , 
which Multiph- 
ed by 36,halt the 
Peruneter,thePro- 
duCt 1s 369 for the [| 
Area of the whole P 


This Theorem is Demonſtrated by the Long Square MN OP; 
tor the whole Polygon being 6 Equilateral Triangles, the Long 
Square is alſo 5 ſuch Triangles, and 2 Right . Angled Triangles 


equal to another Equilateral Triangle ; fo that the Long Square is | 


in all fix Equilateral "Triangles, equal to the whole Polygon. 


oy R 2 BR Q- 


! 
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PROBLEM XIX. 


' The Diameter of a Circle being given, to find the Circumference. 


THEOREM. 


Every Circumference 1s' more 
than triple his Diameter ; by ſuch 
Proportion it is more than *7, and 
leſs than + ; but the neareſt Rational 
Number, - between the Diameter, 
and the Circumference is as 7to 22. 


| Therefore if you Multiply the Dia- 42 Diameter. 


meter -by 22, and Divide the Pro- 
du@ by 7, the Quotient will ſhew 
the Circumference. 


EXAMPLE 


Diam. Circum. Diamet. 
If 7, be 22: whatis 42? (132. Circumference. 


Contrariwiſez to find the Diameter : As 22 to 7,10 is 132to 42, 


| for the Diameter: Therefore to find. the Diameter, Multiply the | 


given Circumference always by 7, and divide the Produtt by 22, 


and the Quotient ſheweth the Diameter. 


PROBLEM NN, 
To Meaſure a Circle ſeveral ways. 
THEOREM. 


Every Circle is equal to that Oblong or Long Square, whoſe | 
Length and Breadth, are equal to half the Circumference and 
Semidiameter. 


. Wherefore Multiply half the Perimeter of the Circle, by its 
Settudidameter, and the Product is the Area thereof. 


2 SR IMNPLE 
Admit A bethe Cir- _,, _B 


cle to be Meaſured, - © PP | 
whoſe Diameter FH, A 
or BC, is 42; and the ” Is ir | 


Cc 


CircumferenceBHCF, 4Z E 
_ | 132, by the laſt, Pro- OT. 

blem; whoſe half 66 

being Multiplied by 


the 


Ifired : Firſt, therefore divide 


| Parts, as DB; then divide the 


res 


| | the Seraidiameter X B 21, it produceth 1386 for the Area of the 
Circle. | 


[1 
—— 7 "—— 
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i: 5” Note, Alfo every Circle is equal to that wt: js Angled 
Triangle, whoſe two containing Sides, one whereof is equal to 
half the Circumference, and the other to the Diameter. 


Therefore if you Multiply the Diameter 42, by the fourth part | 


of the Circumference 33, it produceth 1386, for the Area, as 
before. » 


By which you may ſee that the Oblong BDEX, 1s near equal | 


to the Circle A, as likewiie the Rectangled Triangle C'BD. 
{=P Note, Alſo every Circle 1s 14 of the Geometrical Square a- 


- [bout it, which is made of the Djameter ; therefore if you Mul- 


tiply the Diameter by 74 of the Diameter, the Product is the 
Area. | 


(3, Note, Otherways Square the Diameter, and Multiply | 


that by 11, and Divide that Product by 14, the Quotient is the 


't Area. ? | 


PROBLEM XXL 


| To find the Length of an Arch-Line of aCircle, Geometrically. 


THEOREM. 


Let BCD bean Arch-Line given, whoſe Length is required : 
Firſt, draw the Chord-Line BD, which muſt always be Divi- 
vided into 4 equal parts, as you ſee | 
Numbred with 1, 2, 3, 4: Then 0 
take one of thoſe Parts, and ſet it 
from D to E, upon the Arch-Line: 

That done, draw a Line from the T : : 
Point E, to the firſt Diviſion, B I 2 3 <4 D 
which ſhall be I E; this Line 1s | 


# 


- _ | half of the Arch-Line BCD, whoſe double ſhall be the Length 


of the Arch-Line required. 
FROBLEM EXE 
To find the Length of an Arch-Line greater than a Semicircle, 


T HEORKEM: 


When the Portion of the gi- 
ven Circle is greater than a Se- 
micircle, whoſe Extent is de- 


the faid Arch into two equal 
Chord-Line A D, into four e- 


ual parts; by belp whereof, 
raw the Line O P, as was 


G ſhewed 
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| half Chord of the Arch A D, or B D, which let be 6; then take 


EXAMPLE. E 
E- Suppoſe the half Circle A ZB, 
1s to be Meaſured, whoſe Arch-. 
Line AZB, is found 66 ; now I 
Multiply the half thereof 33, by A H 


ſhewed in the laſt Problem, which Line 1s half the Arch A D, by 
conſequence four times the Line OP, is equal ro the Segment | 
ADC. 


PROBLEM XXII. 


To find the Length of the Arch of any Segment of a Circle, 
|  Arithmetically. 4 


THEOREM. 


Firft draw the Chord of the Arch-Line, as AB, which divide 
in half at C; from which 
Point, raiſe the Perpendicular, 
or Verſed Sine CD, which 
ſhall divide the Arch A DB, 
into two equal parts at D; 
then from D to A, draw the 
half Chord. A D of its Seg- GL) 
ment; as likewiſe from D, ATT, 1 C 
toB. | | 


EXAMPLE. 
Then upon a Scale of equal parts, take off the Length of the} . 


off the whole Chord-Line A B, which let be 9g; then from eight 
times A D, or BD, the Chord of the half Segment ; ſubduct_ A B, | 
the Chord of the whole Segment, and divide the Remainder by 
5, the Quotient is the Length of the Arch-Line A B D, which| 
15 I3, | 

For finding it another way Arithmetically,, you may conſult 
Prob. 24. of Babington's Geometry. 


PROBLEM XXIV. 
To Meaſure a Semicircle. Y 
> TuzoOzEM 


Every Semicircle is near equal to that Long Square, whoſe 
length and breadth is equal to half the Arch-Line and the Semidt- 
ameter. Therefore Multiply half the Arch-Line by the Semidua- 
meter, and the Produ& is the Area of the Semicircle. 


Do m— 
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the Semidiameter Z D 21, and it produceth 693 for the Area of 
the Semicircle, to which the Oblong ZE HD 1s near equal. 


PROBLEM KXXV. 
To Meaſure any Portion of a Cirele. 


Note, That ſix forts of Portions of Circles may be given to be 
Meaſured ; the Reaſon whereof 1s grounded upon this Theorem 
following. 
2 THEOREM. 


Every portion of a Circle, which is contained under two Semi- 
diameters, and one Arch- h 

Line, 1s equal to that Long 
Square, whoſe length and | 
breadth is equal to the Se- 
midiameter, and one half 
of the Arch-Line. 

Therefore in any ſuch 
portion, firſt find out the 
Center of that Cucle, 
whereof the Arch-Line 1s 
a part of the Periphery, by Prob. 13. of Part 1. 

Or elſe find the Diameter Arithmertically thus: Multiply half 
the Chord-Line, viz. A K 5 by it ſelf, which makes 25 ;- then di- 
vide that ProduQt by 4.25, the Verſed Sine K B, the Quotient 
whereof will be 5.882; then if you add 4.25 the Verſed Sine to 
the Quotient 5.882, the-Sum will be 10.132, for the Diameter of 
the Szgment ABC; then Multiply half the Arch-Line by the Se- 
midiameter, and the Product ſheweth the Area. 


EXAMPLE of the Firft. 


Let ABCD be a Portion, or SeCtor of a- Circle to be meaſu- 
red, the Arch-Line ABC is found (by Prob. 22. of this part) 13; 
the half whereof being Multiplied by 5 the Semidiameter A D, or 
CD, produceth 3 2.5 for the Area of the Sector AB CD. 


EXAMPLE of the Second. 


Let ADB bethe Segment of a Circle to be Meaſured : Now 
tor that it is not at the firſt gj- | 
ving to be Meaſured, included 
with two Semidiameters, and 
an Arch-Line, you mult there- 

{fore find the Center C, where- A 
of the Arch-Line, or Segment 
ADB, isa part of the Periphe- 
ry, by the laſt Problem; then 
draw the two Semidiameters 


Area 325 


Vx'D 


Pe EI 


— 
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 ACand BC, fo ſhall yov include the Triangle ABC, more than 
| the Segment 4 DB: Now firſt Meaſure the whole Figure 
| ACBD by the laſt Propoſition; then Meaſure the I/oſceles T rian- 
'gle ACB, and from the Content of the whole Sector &C B D, 
 {ubſtraQthe Content of the Triangle ABC; and the Remainder 
| is the Area of the Segment A DB. 


The Operation. | 


' Take * 14 the Arch-Line ADB) \ The Perpend.EC 4.25 
7.25 the Semidiamet. | | The Bale AB 12 
7 thez ofthe Arch 78 


Take: 51.00 Prod, 
50-75 Area ofthe Sector f The ; of the Prod. 25.5 Is the 
Subſtr. 25.5 Area of the "I r1a. Area of the Triangle A BC 
requred. 


Reſts 25.25 the Area of the | 
Segment ADB} | 


Otherwiſe, The Segment of aCircle may more readily be found 
- very near the truth at once, without finding the Center of the | 
Circle, or Content of the Sector as followeth. | | 
By the laſt Example, draw the Chord-Line AB, and Meaſure | 
the length thereof, which is 12 ; then Mealure the Perpendicular | 
DE, which is 3.2: Now if you Multiply the Perpendicular 3.2, 
by 3 parts of the Chord-Line A B, which is 8; you ſhall have } 
25.6 for the Area of the Segment ADB, differing very little from 
the former. | 


EXAMPLE of theThird. 


Let ABC be a portion of a Circle to he Meaſured : Now for 
that the whole conſiſteth of an Arch-Line, and a Chord-Line, | ' Þ|- 
therefore firſt find out the Center D ; | ' 
then draw the two Semidiameters " 


AD, andBD, and find the Con- 7 Cx g 
tent of the Figure ABDand C, (0-  $ 


mitting the Triangle ADB) by ; 

Multiplying 3 of the Arch-Line : / i 

ACB,  lch 1s 23, the $of it 1511.5, i/ 4 

which Multiplied by the Semidia- \ += - OY 

meter 6.25,produceth 71.875,for the 1 o 

| [Areaof ABDandC, towhichrhe AC; 
Content of the Triangle A B D be- | 

ing added, whoſe Area is 26.25, maketh in all 98.125, for the 

whole Area, or portion of the Circle AB C, as was required. | 


> 
_d > 


E X 4 M- 
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EXAMPLE E of the Fourth, 


Let AB CD be a portion of a Circle to be Meaſured : Now 
for that the Perimeter thereof conſiſteth of two Arch-Lines, and 
1 two Chord-Lines,theretore firſt, the 
--Þ [Center is tobe found, whichis E; 
| from which draw the four Semidia- 
E'*» [meters, as EB, EC, ED, &E A; 
- [fo ſhall you Reduce that Figure, or 
2, [portion of a Circle, into the two 
Settors ABE, and DC E, being 
both equal one to the other ; there- 
fore the one bein Meaſured, viz, 
The Area thereof, 1s the Area alſo 

of the other ; likewiſe it partakes of two Th les, viz. BEC, 
and A E D, which muſt both be Meaſured ſeverally, "becauſe they | 
are nor qual; and theſe four Areas thus found, and added toge- 
ther, is the Area, or Content of the whole Figure ABCD; 
which A the thing o required. 

LY 


"EXAMPLE of the Fifth. 


IetA BCD be a portion of a Circle to be Meaſured, being 
incloſed,, in which are two Chord-Lines, and two Arch-Lines; 
"”_ but whereas in the laſt Ex- 
S © | 4»p/e, the Center was with- 
F448 the Figure, and in this the 

®:* [Center is without ; yet as IN 

FF  jallthereſt,foin this, the Cen- 

i *|reris firſtto be found, which 

= [ktbes; then draw the four 

LI Semidiameters, ſo ſhall Jug 
# - [Reduce the Figure AB 

|.  |»9dE, into three Figures, vzz. | | 

\*:* [two Settors ; ; namely, AEB, and E CD, as alſo, the T/oſceles 
+: | Triangle EBC; all whichare 'to be Mcaſured, as hath been be- 

-.” | fore taught; and from the Total Content of all the three, the 
'] Area or Content of the Triangle AED, is to be Subſtr acted, 


18 , + [and the Remainder is the Area, 'or Content of the Figure. ABCD, 
- which was required. 
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EXAMPL E of the Sixth. 


be found as before; then draw the Semidiameters AE and EC, ſo 
ſhall you include the Sector | 
ABCE ; that Yone,. Mea- 
ſure the Content of the Con- 
tle, or Segment ABC, by - 
the Second Example; ' to- 
which Area, or Content, the 
Content of the Triangle 
ADC being added, maketh 
the Area of the whole Figure 
ABCD, as was required. 


* PROBLEM KXXVL 
To Meaſure an Ellipfis, or Oval, and its $ egments. 
THEOREM. 


For the Meaſuring of an -Elipſis, the beſt way is fo Reduce it 
to a Circle,rhus. Find | 

/a mean proportion be- -X 

tween the greater and a ON 
leſſer Diameters of the 
Ellipſis commonly cal- 
led, the Tranſverſe 
andConugateDiame- 
ters, and that mean 
proportion 15 the Di- 
ameter of a Circle, 
whoſe Area is equal 
to the Area of the 
Ellipſis ; and how to *\46 
Meaſure a Circle, is 
{ſhewed in Problem: 20, of this Part. 


 , 
PROBLEM XXVIL 


Given AB, and CD, the Diameters of an Elliplis, aud CE the 
Verſed Sine ; to find the Seement HCI, 


THEOREM. 


|  ASCD=NP, the leſſer Diameter, is to the Segment F CG, 
| Sois AB, the greateſt Diameter, to the Segment H CI. 


ASCD; FCG :: AB: HCI. 


Let AB CD be a Figure to be Meaſured : Firſt, let the Center | 


w_ 


| 


CC A——_— 
4 


P R O- 


8 ts 
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PROBLEM XXYVIIL. 


Given AB, and CD, the Diameters of @ Ellipfis, and A N=PB, 
the Verſed Sine, to find the Seoment SAR. * 


THEOREM. 


As AB, the Tranſverſe Diameter, is tothe Segment KA O, 
Sois CD, the Conjugate Diameter to the Segment SAR. 


AS AB: KAO:: CD : SAR. 


PROBLEM KXXIX. 
To Meaſure the Superficial Content of a Sphere, or Globe. 


THEOREM. 


Multiply the Diameter by the Circumference, the ProduQt is 
- [the Superficial Content of the Globe, or Sphere, | 


EXAMPLE. : 


Admit A, be a Globe, or Sphere, whoſe 
Superficial Content, or Area of its Sur- 
face, is required ; I Multiply the Cir- 
cumferente (which is gaiged by Problens 
19.) or Periphery 44, by the Diameter 
14, the Product is 616, fof the Superficial 
Content of the Sphere required. 


PROBLEM XXX. 
How to Meaſure the Superficies of a Cone, 


THEOREM. 


Multiply the Slant height by half the Circum- 
ference at the Baſe, the ProduCt is the Conical Sur- 
face; to which if you add the Area of the Circle 
underneath, you ſhall have the whole Surface 
Content, ' | 

Note, That: the moſt exact way would be to 
find the Perpendicular's height A B, inſtead of the 
Slant height A C, and to Multiply it by half the 
Circumference as before; which Perpendicular 
4'' may. be found, "making the Circumference the 
SY Baſe, and the Slant height the Sides of an 1/oſceles 
43 © [| Triangle; then by Prob.1 x. find the Perpendicular. 
| | T 2 


fo 
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PROBLEM XXXI. 
How to Meaſure the Superficies of the Fruſtum of a Cone. 
Az THEOREM, 


Add the greater and leſſer Circumference of the Baſes toge- 
ther, 5 of the Sur is an Arithmetical Mean, which Reduces the 
; Fruſtum into a Cylzzder ; which half Sum, or Mean, Multiplied 
by its height, the Product is the Superficial Content of the 
Fruſtum. | 


EXAMPLEE. 


Let A B CD bethe Fruſtum, or partof a 
Cone, whoſe Superficial Content is required, 
the Circumferenceof the greater and lefſer 
Baſe being 6 and 3, which added is 9, the 
half is 4.5 for the Arithmetical Mean, 'tor the 
Circumference of the Baſes of a Cy/inder at» 
* | both ends; the which 4.5 Multiplied by 2, 
the height A C, the Product produces 54.0 
for the Superficial Content of the Fruſtum 
ABED. s | 

Note 'The Superficial Content of a Cylinder 
is found, by Multiplying the Girth by the 
Height. | 

The truth of this laſt Problem may be pro- 
ved thus: Firſt figd the Length of the whole 
Cone E CD, whereof the Fruſtum ABCD 
is a part; then having the whole height of 
the Cone, Meaſure firſt its Superficies by 
Problem 30; then Meaſure the Superficies of 
the top part, or leſſer Cone, by the fame | 
Problem,and SubſtraQtthe Content of the leſſer, from the Content of 
| the greater Cone; and the Remainder ſhall be the Content of the 
Fruſtum. .* 


{8 PROBLEM XXXII. 
Fi 4 | To Meaſure the Super ficies of any Anoular Pyramid, with its Fruſtums. 


T HEOREM.: 


{ _ If the Sides, or Angles at the Baſe be all equal Meaſure; the 

Content of onefide by Prob. 11, then Multiply that Area by the 
| Number of all its Sides, and the Produtt is the Arca of the whole 
| Pyramid. But if the Sides be unequal, Meaſure them ſeverally 


as 
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as ſo many Triangles, and the Sum of their Contents is the Sum 
of the whole Pyramid. | | 
| But if you are to Meaſure the Fruſtum of ſuch a Pyramid, 
find an Arithmetical Mean, betwixt'the broader and narrower end 
of one Side, or Square; and that Mean, Multiplied by its height, 
is the Content of one of the Sides, which being all equal, Multi- 
ply that Content by the Number of all the Sides, the Produ& is 
the Content of the whole Fruſtumi. 

If the Sides be unequal, Meaſure them ſeverally, and the 
Sum of all their Contents is the whole Area, or Content. 


The End of the Second Part. 
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& - JW 6k PART II. 


WY "ES 


| | CONTAINING 

The Dividing (or Cutting off ) both Right- 

Lined and Irregular Figures, into as many 

| Parts, Equal or Unequal, as ſhall be re-|- 
quired. | 


PROBLEM LIL 


bs. 


To cut off from a Triangle any Parts, as *, +, *, &c. with a Line 
iſſuing from any Angle aſſigned. | 


THEOREM. 


Riangles, conſiſting of equal Baſes, and in the ſame Pa- 

rallel, are equal ; Therefore take 3, 3, 3, &c. of the 

Line oppoſite to the Angle ; draw a Line, which {hall 
include a Triangle to retain the Parts required. 


- | | EXAMPLE. 


Admit ABC, to 
be a Triangle, whoſe 
: part is required to 
be cut off, with a Line 
| iſſuing from B, to cut 
| the Line A C; and 
that A B be one ſide 
of the new Triangle; * 
Then let the ; part 
of the Line A C be 
| taken, the which end-_ a 
eth in D, and let the | | 
| Line BD be drawn,which includeth the Triangle A B D, which 
115 the 4 part of the Triangle A B C; and then conſequently the 

Triangle B C D, is 4 parts of the Triangle A BC, ec. 


$46 | EE  PRO- 


td. 


I 


—— 
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PRUBLEM IL 


'To cut off” from a Triangle any number of Meaſures. or Parts, as 4 
6, 8, 32, &Cc. with a Line iſſuing out of a Angle affiened, 


THEOREM. 


Firſt, Meaſure the Area of the whole Triangle, then multiply 
the ſide oppolite to the Angle affigned, by the parts to be cut off, 


: £ 
nf | | 

p \, | 

þ = DP Ihe: 


BF Area-252 LE Area-84 


and divide the Produdt by the Area of the whole Triangle ; the 
Quotient ſheweth how much. you ſhall cut off, to make a new 
Triangle to retain the Parts required. | 


EAMSMHEEE 


Let ABC be a Triangle given, and let the Propoſition be to 
cut off 84 parts, with a Line iſſuing from the Angle B, and fal- 
ling on the Line A C, and making BC, one of the ſides of the 
new 'Triangle ; firſt, the whole Content of the whole Triangle 
ABC, is found to be 336 : Having proceeded thus, let 84 be 
the Numerator, and 336 the Denominator, which being abbre- 
viared thus, +333) 153 134 | 24, 4+ of the Content; then pro- 
ceed in all reſpeQs as you did 1 the laſt Problem ; and you ſhall 
find the Triangle B CD, to contain $84. parts of the Area of the 


-| Triangle ABC, which was required. 


Arithmetically Performed. 


Firſt, The Content or Area of the Triangle ABC, being 
found to contain 336, and theLine AC is 42 ; then fay by the 
Rule of Proportion, as the whole Area 336, is to 42 ; 1o is the 


[lefler Area 84, to a fourth Number , which 1s found 105% 1n the 


fame Parallel ; which ſet from C towards A, which falleth in 
D : Then draw the Line BD, which Triangle BCD, contain 
$4 parts, the thing required. | 


U 2 Otherwiſe, 
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Otherwiſe, Arithmetically. 


Double the parts to be cut off, and they make 168, which 
divide by the Lehgth of B C 20, the Quotient js 8.4; at which 
th diſtance draw the Line D D, and afterwards the Line B D, which 
| ſhall make the'Triangle B CD, to contain 84 parts, as before. 


PROBLEM 1M. 


To Gt off from 4 Triangle, + +, &c. with 4 Line Parallel to J 
any .one os the Sides of the Triangle. 


THEOREM. 


NONE All Equi-angled Figures bear a Superficial Proportion to their | 
"I correſpondent Sides: Therefore ſquare the Length of one of 

- | the Sides, in which you would have the Parallel to cut, and mul- 
tiply the Number by the lefler given Term, and divide that Pro- 


A E-- 
du& by the greater, and from that Quotient extraQt the Square- | 
| Root, which ſheweth how much of that Line you ſhall take to 

make one Side of the new Triangle ; and from that Point, where 
thoſe Meaſures do end, draw'a Line parallel to the Side.affign- | 
ed, which ſhall include a Triangle to contain the parts requir'd. 


EXAMPLE, Arithmetically.” | 


Admit ABC to be a Triangle, from whence © is to be cut 
by a Line parallel to AC ; Firit then, the Line BC, which is 
cut by the parallel Line, is 20, whoſe Square is 400, whence 2 
thereof is 300, whoſe Square Root is 1734, near rational ; which 
ſet from B towards C,: ending in 4, from which point let a Line 
']be drawn parallel to A C, which cutteth the Line AB in E; fo 
[is the Triangle BDE, 4 of the Triangle AB C, required. 


E X A M- 
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EAZF#MEP,LE I. 
The aforegoing Problem performed Geometrically. 


Admit ABC, in the aforegoing Problem, to be a Triangle, 
from whence4 parts is to becut off by a Line parallel to A. C, in the 
fame Order ; firſt then, on the Line B C, deſcribe a Semi-Circle, | 
|which Line B C divide into 4 equal parts: Note where 3 of 
them do end, in f; on which point raiſe the Perpendicular f G, 
and from that point G, draw the Line G B, which ſet from B, 
towards C, which terminates in d, by which point draw a Line 
parallel to AC, as dE; OS dE B, 4 of the Triangle ABC 
required. | 

Note ; Aﬀteer this manner you may reduce any Plot into any 
Proportion, either greater or leſſer, as ſhall be required. 


EXAMPLE 1. 
A Third Example of the former Problem, as followeth. 


"Admit ABC be a Triangle given, and it is required to 
cut: off 4, by a Line parallel to 
AB : Firſt, on the Line A C de- 
{cribs, the Semi-Circle AEC; 
then divide the Line CA, into 
5 equal parts, and upon 3 of 
thoſe parts erect the Perpendi- 
| cular DE, which cutteth the 
( Arch-Line in E ; then ſet the Line 
CE, from C to F; and from 
thence draw the Line F G, pa- 
rallel to AB; ſo will the Trian- 
gleC G F contain + of theTrian- 
[gle ABC, aswas before required. 


C 


PROBLEM Iv: 


To cut off' any number of Parts, 4s 20, 40, 60, &c. in a Triangle, 
proportional to the "Triangle given, with a Line parallel to any 
Side appointed. 


\ 


THEOREM. 


Firſt, Meaſure the whole Triangle, then ſquare any of the 
# Sides, in which you would have the Parallel to cut ; that Square 
Number multiply by the parts given to be cut off, and divide the 
Produ& by the Area of the whole Figure, out of whichQuorient 
extract the Square-Root ; and it a how much you ub 

x 


———_ 


COII— 
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take of that Side the Triangle, 
to make a New Triangle ; 
with which Meaſure found, 
work as in the laſt Propoſttt- 
on, by the firſt Example. 


EXAMPLE. 


Let ABC be a Triangle, 
from which 132 1s tobe cut "Rog. 
off, with a Line parallel to the 5 

X Line C A ; The Triangle be- 
ing meaſured, and found to 
be 336, then'put 112 over it, for the Numerator ; and 336 under 
it, for the Denominator ; and by abbreviating it you ſhall find the 
ſame to be 3 : then having deſcribed the Semi-Circle on the Line 
A B, divide the Line AB into 3 equal parts, and from one of} 
them ere& the Perpendicular D E ; then take the Diſtance from 

'B to E, and ſet the ſame from B, towards A; which endeth in F; 
- | by which point draw a Line paraltel,to A C: So the Triangle 
BG F doth contain. 112, as was required. . 


Arithmetically Performed. 


Firſt, Square the Side B C 20, which makes 400; then fay,| +» 

as 336 1s to 4oo, the Square of that Side, ſo.is 112 to-1333, whole] - 

Square-Root is 113, near rational ; which is the Diſtance from | 

BtoG; ſo if you draw from that point at G, a Line parallel to 

At you have the Triangle BF G, which containeth 112, as 
efore. 


FAODBLEM. Y; 


From a Triangle given, to lay the Parts cut off in a Trapezium; #| 


there be a Proportion given between the Parts cut off, and the whole | 
Fioure, | 
oo 


| THEeOREM. 


Subſtract the leſſer from the preater, then with the Remainder 
work as betore is taught. 


E * AM PLE, 


Let the Triangle A B C be given, from whence 7 is to be cut” 
off in a Trapeztum : Firſt 
then, on the Line C B de- 
_- k. —_— then 
ivide CBinto 5 parts, 
and of 3 of DA bom B, 
erett thePerpendicular DE ; 
then, ſetting one Foot of your 


. [Parallelogram ; then work as is 20 20 
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Compaſſes in B, extend the other to E, which Diſtance &@*s, © 
from B towards C, which endeth in F; by which point draw a 
Line parallel to A C.: So I include the Triangle GFB, to con- 
tain 4 of the whole ; and conſequently the Trapeziam A CFG, 
doth contain, 5 of the ſame, as was required. | 


Arithmetically Performed. 


Firſt, Take 3 from the whole, the remainder will be *; then 
by the laſt Problem make the 'Triangle GFB to contain 4, and 
then it will follow, that the 'Trapezuum A CFG muſt contain 
|| of the whole Triangle, which was required. 


PROBLEM VL 


Fo cut off from a Square any Parts appointed in aParallelogram, 


- 


THEOREM. 


. Divide the Parts to be cut off, by the ſide of -the Square ; the 
| Quotient ſheweth how much of the ſide you ſhall take, from the 
ſide of the Square for the Breadth of the Parallelogram; at which 
diſtance draw a Parallel Line ; which {ſhall include the Parallelo- 
gram required, 


PX MPLEL 


Admit A B CD. to be a Square 
given, Whoſe ſide is 20; from 
* [whence 160 parts is to be cut off | 
{with a Line Parallel to C D, fo | Ne 
that CD makes one ſide of the Whele Area 400 


before taught, and draw the Line FE/— 
E F; which includeth the 26a 
| |Parallelogram CDEF, and 
Contains 160, the parts re- 
quired, 


Note; And if you would have cut off 3+, &c. then you 
ſhould have divided the Square ſide to becut off into theſe propor- 
tional parts, and fo by thoſe parts draw a Parallel Line which 
| would have included a Parallelogram to have contained the parts 
proportionable. 


Another 


8 


——— 


The Art f SU RVETING. 


ID toE; thendraw the Line E F, 


inquired 


* Another Example of this kind. . 


EX 4MFPLE.,.ML 


Let the Square given be A B C D, containing 676 partszand it 1s 
required to cut off 208 parts with 
a Line Parallel to.C D, to be laid A 
out. next unto the ſame; firſt divide 
208, by the ſide of . the Square 26, 
and the Quotient is 8, which di- 
ſtance ſetfrom C to F, and from 


which ſhallinclude the long Square + 

or Parallelogram CDE EF, tocon- 

tain ' 208 _-_ which is the thing ® 
or. D 


PROBLEM VI. 


To cut off from a Square any Parts affigned, and to make thoſe Parts | 
into « Triangle ; wherein you muſt Note, that the Parts ſo cut off | 
may not exceed 3 of the Square, if they do, the Remainder will then 
be a Triangle. | INES” 


THEOREM. 


To work this, draw a Diagonal-T ine to the Square ; that be- 


ling done, the Square'is reduced into two Right-Angled Trian- 


les; then may you 
om either of the 'Tri- 
angles which is aſſign- 
ed, cut off any Num- 
ber of Parts therein, by 
the Rules concerning 
| Triangles beforegoing; 
either by a Line ifſuin 


== of an Angle, or with a Line parallel to any one of the 
ices, © © 


EXAMPLE. 


From the Square AB CD, let there be-cut + of the Area, 
with a Line parallel to the Diagonal BC;.then Note, 2 of the 
Whole, is-5 of the Half; therefore the Proportion ftandeth thus : |. 
From the Triangle 'A BC, let there be cut +, with a Line pa-]- 
rallel to B C, which is found by the third Problems of this Part ; 
whuch will be the Triangle AEF, which is 4 of the Square 
ABCD, the thing required, 


EXAM 


da. th, 
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| 
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Again ; the Square G HI K, being found to be 400; I deſire 4 
to cut off 150 parts, with a Line Muing out of the Angle K, and 
falling on G H, which is performed by the foregoing Directions, 
as in the Figure, | | 

Note ; But if you were to cut any parts from a Square greater 
than the half, and to lay thoſe Parts 1n a Trapezium ; you muſt 
ſubſtra&t the Parts to be' cut oft, from the Content of the 
whole Square, and cut off the Remainder in a "Triangle, as be- 
fore directed : So ſhall the Trapezium- remaining contain the 
Parts required to be cut off. | 


PROBLEM VII. 


From an irregular Fipare to cut off any Parts required, 


THEOREM. 


Meaſure, ſo-many Triangles lying next to the Side afſigned, 
till-you have*fomething-too much ; then by the firſ# and ſecond 
Problem of this Part, .cut off.the Overplus from the laſt Triangle ; 
So ſhall you have a Figure to'contain the Parts required. | 


| 


EXAMPLE. 


Admit ABCDEFG to be a Plot, from whence a80 parts | 
are to be cur off, with a. Line iſhing from C, and to#he towards: 
the Side AB: Firſt, let the Trapezium A BCG, be meaſured, 


whoſe Area is 370, which added to 136, the Area of the Trian- 
le CF G, maketh 506, which is too much by 26, which 26 

| et be cut off from the Triangle C A by the Line Ch 3 ſo a7 
| | | | - tne 


—— — — 
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the Figure ABChG, contain 480, the Parts required to be cut 
off. { « - . 

Note; This Problem is very material in the Praftice of Survey- 
ing, in dividing and laying-out Grounds, whether into Parts 
equal or unequal ; which every Surveyor ought well to acquaint 
himſelf with. DS” | ; ; 

For the'better underſtanding this Point, we will ſuppoſe a| 
Point given in the Perimetex of the Plot, from which the faid| \ 
Plot is to be divided into as many equal parts as ſhall be requt- 
red; Firſt, Meaſure the Area of the whole Plot, then divide that 
Content by the Number, of Parts, and the Quotient {heweth 
how many Meaſures each part ſhall contain ; then cut off each 
part ſeverally, as you are taught in the preceding Work. 


PROBLEM Ig 


To divide a Common Field or Paſture, into as many Parts as ſhall be 
required ;, either according to the Number of Beaſe-Commons each 
Man poſſeſſeth, or according to each Perſons Proportion of Rent. 


EXAMPLE I. 


Let this Figure noted with the Letters ABCDEFGHIK,|- 
be a Common Field or Paſture, in the Uſe and Occupation of. 3 $ 
Men, viA A.B.C. and it is mutually agreed by them all, that each 
Man ſhall have his 


proportion of Ground 4 xc 


B 25-10 
41a1d out, -a&cording to p 
his Ay of Com- , : 
{ mon inthe ſame place. A Tu 5» 
Ny _— the = -; 
whole Field, and it * | | 
| will be found to con- [ur 10 2 1 Pi A De P. 


tain 354. Jr. 15P. 
jor 5 35 Perches; then 
conſider how many T 
| Beaſe-Gates. there are - 
in ha Fares and di- 
vide the Quantity of 
the Field acirboly I 
by the Rule of Propor- | 
tion, thus; faying, If the whole Number of. Beaſe-Gates of A. 
B. and C. give or belong to: the whole Quantity of Perches in the. 
Field 5735, what ſhall the Number of them belonging to A. be ? 
and the Anſwer will be his Part ; and ſo work ſeverally for each 
Man's Part: but we may ſuppoſe them thus ; to A. 1817 Perches, 
Or I14. If, x7p. to B. 1716 Perches, or 104. 27.*36p. and 
to C. 2202 -Perches, or 13 4. 3r. 02p. Then to lay out every 
{Man's Plot, T divide the Figure by the DireQtion aforegoing, by 


the Lines BL and CM, which' to'lay out upon the GI ans 
"SBI; = TA." Woh Kt RT) rom | 
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gle and that beginning of your firſt Line, as HL 28.15, then 
meaſure out the Diſtance on the Ground from the Angle H to 


draw the Line B L, and make Dots or Marks ; again, take from 


Ground from L to M, and there ſet a Mark; and-in like manner 
meaſure from B to C _ the Ground, 25.10, equal to B C 
upon the Plot, drawing the Line C M : So is your Plot divided 
according to every Man's juſt Quantity and Proportion, accofd- 
1ing to the Number of Beaſe-Gates./ WE «43 * 


"a3 
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Perſons, viz. 4. Byand.C. according to each Man's proportion 
Jot-Rent: As ſuppoſe the whole Ground to'be;20 pounds. a'Year ; 


many _— Roods, 

Perches belong to 9. B 37+ 18 0 
each Man, wean Mg RigT0: A291 - Fl, wm: 5 
4to his Proportion. of 'B : A 
Rent ? which by*the : 

Rule of Three "argue 
thus ; (firſt for A.) if 
201, the whole Rent, 
[give 5735 Perches(be- 
ing the Content of the 
whole Field in Per- 
ches) what will 9 /. 
give * Viz, 2581 Per- 
zNCS, OL 16 4. Or. 21P. 
being the proportion | | 
of Ground belonging to A. for his 97. Rent : In like manner, 
 ]B. will have 124. 27. 07p. being his quantity of Ground pro- 
portionably for his Rent of 7/. and C. for his 47.-Rent will 
have 7 4. or. 27p. Then to lay out theſe parts upon rhe Ground, 
obſerve the DireCtions in the former Example, and as *tis here ex- 
plained by this Figure RABSTV ; 'Thus, *tis eaſfie to perceive 


7-0-27.12-2 = 07: 16 = 0—2T 


\in6-15 ic 29:15 D_ 40:5 


—— 


T 


ow any thing in this kind may be effeted. 


| from your Scale the Diſtance on the Plot, between the Net-An- 


alſo from the Angle A, meaſureupon the Ground 31.16 to.B, then | 


your Scale the Quantity of LM, 28.00, which meaſure ori the | 


: 


But ſuppoſe it were required to divide this' Field" between 3 | 


whereof 4. pays 97. B. 71. and C."41. the Queſtion is; how | 


L PR 
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ae. 


PROBLEM X. 
To find a mean Proportion between any two Lines preſcribed. 


THEOREM. 


| Let A,B, the two Lanes given, be {6 joined together, that they 
' make both-one Paget Line, which let be the Line CDE ; | 
'thendividetheEine CE, | gb 
into two equal parts, in AB 
the point F, 'and deſcribe — 


the ArchCGE, and raiſe | 

.|the Perpendicular on the n 
-| point D, where the two 
Lines are joined ,- tif} 1t __: 
-|come and- join with the C F'D —E 


h.done, you have the Line DG, which is a Mean Propor- 


tion betweengthe Lines Aand B required. 


OE 


|” *++.. The End of the Third Part. 
|. (8. - 
>4 
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GEOMETRY. | | |} 


— 


BEING 


The Reduftion of one F. igure into another, keep-| 
*zng fil the ſame Proportion... 


By. PROBLEM TI. 
© [To Reduce 4 Long-Square into a Geometrical-Square , keeping the 
' fame Area or Proportion. x 


EXAMPLE. 
i - E'T the Long-Square ABDC, be given to be reduced in- | © 


to a Geometrical Square ; Firſt, therefore I add the 
he Breadth to the Length, | 
- _ extending the Lineto E, then G 


— 


deſcribing - the Arch CGE, NY Lata dnar=. 2 
ereX the perpendicular at ' , by, . 
the joyning of the Linesat D, A_- WES. 


which extended to the Cir- 
. |cumference, cutteth the Arch |: 
in F; - Sois the Perpendicular |; = dl 
[D F, the ſide of the Geometri- C FL D - E. 
cal-Square FDH L ; contain- ND 

ingthe Area of theJong-Square ABD C, as was required: 


| Arithmetically Performed, = | 
Multiply the Length by the Breadth of the long-Square, 
- [the Square-Root of that ProduRt, is the ſide of the Geometri- |. 
cal-Square. 


b —_—_————— 


Ax 


| draw the Line GB, which {| 
| the point H, and on that 


| cular, extending it till it | e 
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PROBLEM IN. 


To Reduce a Geometrical-Square into a Long-Square , whoſe Breadth 
is limited by a Right Line given, | 


EXAMPLE. 


Suppoſe ABCD to be a Geometrical-Square, given to be re- 
duc'd into a Long-Square, whoſe Breadth ſhall be equal to the 
Line E F : Firſt, inlarge the'fide of the Square C D towards K ; 
then ſetting down the | | 

Breadth from D to G, «, 


divide into 2 equal parts in Fe” fs 


point erect the Perpend:- 


cut the Line CK, in the c£T rrr———EF 


| the point I; upon winch 


{o have you the Long-Square KL MD, equal to the Geometri- 
cal-Square AB DC, which was required to be done. 


56 -  Arithmetically Performed. 


Squarethe Side .A B, which is 10, which makes 100, and di- 
vide. the Product by. the Side D M==KL, the Breadth of the 


| $7 Long-Square 8, the Quotient is 12.5, for the Length of the Long- 


{ 


- [Ground-Line in K ; where ſer- : FO "EK A — B 


Square ; whoſe Breadth 8, multiplied by 12.5 produceth 100, 


Fae (which is equal to the Geometrical-Square ABD C, required. 


PROBLEM IN. 


5s limited by a Line given. 


EXAMPLE. 


To Reduce a Geometrical-S auare 77 p Longs$quare, whoſe Length 


_Y 'Let ABC D, be a Geometrical-Square given, to be reduced | 
into a Long-Square, whoſe Length ſhall be equal to the Line 
ZX: Firſt, continue the L.ine | 4 


AB towards L, aad {et the bf 3 RS.. —RTLET BED 7c 
Line ZX fromAtoL, draw- + oO 
ingtheLine DL, onthe mid- FFTTP/ EE 5 

dle whereof erect the perpen- |/ + 

.dicular O K, cutting . the! | 


|< one Foot of the Com- Z | —x 


my A 


deſcribe the Arch G BK, and from D to K 1s the Length of | 1 ig 
the Long-Square, whoſe Breadth is equal to the Line EF: And] | 


' 
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paſſes, extend the other to L, a TA deſcribe the Semicircle L DM, 
which cuts the Line ' LB 1n fo will AM. be the breadth of 
the Long-Square ſought ; of which Breadth , and the given 
Length, "make the Long-Square AFEL;. which is equal in 
[Area to the Geometrical-Square A B CD. 


PROBLEM IV. | | 


To Readnce one Long-Square into another Long-Square, whoh Breadth 
is limited by a Line given, 


os EXAMPLE. 


Let the Long- Square ABCD, be Bl iven to be:reduced into | 
| another Long-Square, whoſe Breadth all be hs to the Line 
X Z.: Fittt, Continue the 


| Line AB towards L, and ILY A by 
the Line A D towards G; Un » 
then ſet the Line X 7, from XN mm : RR" 
D to G, and draw out the _. ' E JD | 
Line GC, rocutthe Ground. = —<F | 
line A B, in L': So ſhall BL "So, 7 
be the Length of the _ Ms. [- 

Square ; with which Len DK ÞP — 


and the given-Breadth X ” | 
make the Long-Square EB F B L, which ſhall beequal to the Long- 
Square A B CD given, which was required. . 


PROBLEM. YV. 


To Reduce. a Triangle into 4 Geometrical-Square. 
THEORE M.* 


In the given Triangle fin& the Mean-Proportion between half 
the Perpendicular and the Baſe, and it gwes you the Side of the 
] Geometrical -Square, by Problem X. of Part 11]. | 


- EXAMPLE. | 


In the Triangle AB C, the Perpendicular is B D, whoſe half 
| |fet from C towards E, which endeth in 
S  |H; then take the midſt of AH, which 
=. js L, on which deſcribe the Semicircle 
=. [AF H; then raifing the Perpendicular i, | 
8 [from the point C,obler ve where it inter-'"" #/- i \ 4 
4: |]f{Qs the Arch, which is in F : So that AY: > 
| 0 ry the Side of the Geometrical. -Square, containing the Triangle 
=. Arithmetically Reduced. DI. 
UB the Per pendicular into half the Baſe, and from that 
 |Sumextract the Square-Root, which ſhall be @#Sidc of the Square | 
required, £2 _ PRO- 


G 


ti he. Ml. 
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PROBLEM VL 


T5 Reduce a Rhombus #xto « Geometrical-Square. 


| 


Open your Compaſſes of any one ſides lerigth, and to it add the 
Perpendicular ; the Mean proportion between the Perpendicular 
and - ſide, is the ſide of the Geomerrical-Square, equal tothe 
| Rhombus. © = 


Lin =”. EXAMPLE. 


| Let the Rhombas 
ABCD, be givento © 
be reduced intoa Geo- +. 
metrical-Square; firſt, 
o the fide” A B, add 5 As 
the lict DE, : : : 

| which makes the Line _ | < S- | 
AF; then on thepoint of their joyning B, EreCt the perpendicu- 
lar BG; "which is the mean proportion between the Baſe, 
and the perpendicular; and is the.fide of a. Geometrical-Square, | 
containing the Rhombus, which was required. . 


_- D—— _ 
194" OA BAS AT AS DOGS". Sa Oy AB 7 gn er —_ - —_ - 


Arithmetically Reduced. 


J . Multiply the fide of the Rhombus by the perpendicular, , the 


Square-Root of that ProduRt, is the ſideof the Geometrical-Square 
| required. © FN | | ; , 


| PROBLEM VIL. 


, þ 


s PK 


. To Reduce any Regular Polygon into a Geometrical-Square. 


THEOREM. 


To Reduce any Regular Polygon into a Geometrical Square, | * ! 
there is one General Rule, which is this : Find a mean proportion, | - 
between- the Semi-perimeter and the Perpendicular ; and that.| - ' 
is thefide of a Geometrical-Square, containing the ſaid Polygon. 


EXAM. 


* 


4 
_—_— 


_ 
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EXAMOLE. 


| Let there be given the Hexagon ABCDEF: Firſt, lay down 
the Semi-periphery, and to that ; | 
add the Perpendicular G H, | 
which makes the Line K M ; fo 
{that I make that, the Diameter 
# JoftheSemicircle KAM: Then 
t [raiſe the Perpendicular from H 
* -[toN; ſo that HN 6s the Side 
= [of the Geometrical-Square re- yy 
=. quired. - To Wn Þ SY 
Note ; In all Regular Polygons the Long-Square rhade'of the 
Semi-periphery and the Perpendicular, is to the ſaid Poly- 
| gon, as appears by the aforegoing Figure. | 


| Arithmetically Reduced, 


0 Multiply the Pe ndicular 56 the Semi-perumeter, the Square- 
© [Root of that Produ& js the Side of the Geometrical-Square.. + | 


YL 


[ ' . 


PROBLEM VI - 


YH * [To Reduce a Trapezium into « Geometrical-Square , Parallelogram, 
E: |. or Right- Angled Triangle. | 


THEOREM. 


| Wina Trapezwm a Line be drawn from any one Angle, and 
= |by that a Parallelogram be made, comprehending the Trapezium, 
&- -|and parallel tothe Line ſo drawn ; then half that Parallelogram.is 

{ |<qual to the 'Trapezium; ſo that finding a Mean Proportion be- | 
+ [tween the two Sides of the Long-Square, you {hall have the Side 
& {of aGeometrical-Square Sun. y 


| : EXAMPLE. 
"2 Tet there be a Trapezium given, as AB CD; firſt, draw the 
& |Line AC, then by the Angles B, D, draw two Lines parallel to 
& JAC, and from the extreme parts of one to the other, draw the. 
© [Lines FH, and EG; ſo have | 

[You a Parallelogram double to 
#, [the Trapezium ; 'which if you 
| [cutinthe half by theLineTK, | - 
you have the Parallelograms A[{......>4.c. 
equal; fo that finding a Mean : 
Proportion between the two @& D 6 H —M 
y Jes thereof; you have the | 

J 548 H F, which is the Side of the Geometrical-Square required, 
5 6 A a | x So 


/ 


_COOTY A, ” Fe, 


—_— 
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So IKHG, or EFKI, are the Parallelograms ; E G H,; 
or E FH, the Right-Angled Triangle, and FHML the Geo- 
metrical-Square, equal to the Trapezuum A B CD, 


Arithmetically Performed, 


Multiply half G H 60, by FH, or EG 31, the Square-Root 
of thar Produ& is: the Side of the Geometrical-Square, equal to 
the Trapezium. | Wo | 


PROBLEM IX 
© To Reduce 4 Triangle into a Parallelogram. 
EXAMPLE. 


\ Let ABC bea Triangle given to be reduced into a Long-| 3 

Square: Firſt, Draw the Perpen- | | 4 2 

dicular A F, which divide into 2 | 

- | parts equally, as at H ; take one 
Falf thereof) HPF, for the Breadth,” 

' land the whole Baſe B C, for. 

the Length -of the Parallelogram 

DEBC, which is equal.to the 

| | Triangle A'BC, required. 


PROBLEM X- 


be: ds 4 0 Reduce a Circle into a Geometrucal-Square. 


EXAMPLE. 


Let A be the Circle given to be reduced into a Square ;. conti- 
nuethe Diameter G A. | | 
O,towards H ; then on 
the Center A,ereCt the 
Perpendicular” A Z ; 
| then ſet three times the 
Semidiameter of- the 
Circle, and 5 part 
| thereof, from A to H, 
and on the Line GH, 
_ -[deſcribethe Semicurcle 
"| G BH, which cutteth 
1 thePerpendicuſarinB; 
hence A B is, the Side 
ofthe Squarerequir'd; 
therefore the Square 
ABCDis <qual tothe Circle A. 


;x %; 
A) $,* 
4.< b 
Pe. ,4.-39 
* Lo 
' 
1 
» 


| 
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Arithmetically Redaced. 


Note; That the Square-Root of the Area of any Circle is the 
Side of a Square equal to the Circle. 


PROBLEM XL 
T'o Reduce a Circle into a Right- Angled Triangle. 
EXIMSLE 


Again; The Circle may be reduced into a Right-Angled Tri- 
angle ; for by the XX. Problem of the ſecond Part, every Circle 
is equal to that Right-Angled Triangle , of whoſe containing 
Sides, the one is equal to half the'Periphery, and the other to the 
Diameter ; and ſeeing now the Line AH is equal to halt the 
Circumference, and the Line HE is equal to the Diameter of 
'|the Circle G O; therefore the Right-Angled Triangle AH E, is 
| equal to the Circle A required. 


PROBLEM XII. 
To Reduce a Triangle or 4 Circle, into a Long-Square. 
EFEAIP LE 


According to Problem XIV. of Part 11. every Triangle is halt 
that Long-Square, -whoie Length and Breadth is equal to the 
/ | Perpendicular, and the Side cut thereby ; therefore let the Tri- 
-|angle given, be AHE, in the former Diagragy, and it 1s requi- 
| ns to reduce. the ſame into a Long-Square®, Take half the 

length of the Side of the Triangle H E, and divide the fame into 
two equal parts atK; then s HK equal to AF, the Breadth of 
the Long-Square AF KH, equal to the Triangle A HE, or to 
the Circle A: For the Side AH, 15 <qual to half the Circumte- 
rence, and the Breadth AF, to the Semuidiameter. | 


PROBLEM NIL 
To Reduce a Circle into a Square, Og 


$ 


THEOREM: 


Having laid down a. Square, to be reduced into a Circle ; 
Take any ſide of it, anddivideit into 31 equal parts, deſcribing 
a Semicircle to it ; then on 8 of thoſe parts erect the Perpendi- 
cular, which extend to the Circumference of the Semicircle ; 
then draw a Line from the extreme parts, of the Diameter, inter- 
{eting the Perpendicular in the Circumference of the Circle, 


* 


Aa2 and 


——_— 


— m— w_ 0" — 
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and continue that Line till it touch the fide of the Square ; fo. 
will that Line be the Diameter of a Circle, anſwerable to the 
Area of the Square. 


EAAAMAE-©6. 


Let the Square A BC D be given, making CD the Diameter ; 
- then deſcribe the Semicircle CFD; 10 R 
and having divided the Diameter : . 
'1nto 11 equal parts, at the 8th part 
erect a Perpendicular EF: Then 
draw a Line irom the extreme parts 
of the Diameter, which interſect- 
cth. with the Perpendicular 1n the 

| Circumference at F; which being 
continued, gives the Line DG, the 
Diameter of a Circle, equal to the - 
Square. 


| 
| 
| 


5 Arithmetically Redaced. 
As 11 to the Square given ; ſo is 14 to a fourth Number, the 
the given Square) required. | 
PROBLEM XIV. 
To Reduce a Square into a Lunular Form, and the contrary. 


"EXAMPLE. 


Let AB CD Ra Square, given to, be reduced into a Lunwla ; 


-| Firſt, draw the Diagonal AC, and on the end thereof, at C, 


raiſe the Perpendicular CE, equal to CA; then continue the 
{ide A'B to E, and on the point B, with the Diſtance B A, or 
{BE, deſcribe the: Semicircle AHE; and alſo on the point C, 
[with the Diſtance CA, equal to 
1CE,deſcribe the Arch-line A OE, 
which two Lines will include the 
Launula AQEH, equal to the gi- 
ven Square AB CD, as was re- 
quired. 

Again; Let the Lunula AOEH, 4 | 
be given to be reduced into a % 4 
Square ; Firſt, draw the Line n By 
AE; then on the one half there-. 4 I og 
of, AB, or BE, makethe Square D>————g 
ABCPD, which will be equal to 
the Lyzuls AHOE, as was required. 


Square-Root whereof is the Diameter of the Circle ( equal to}- 


IB, extend the Line toL; 


| reduced to five, namely, to 
'Jthe Figure ABLK G. Se- 
| condly, according to the 
| laſt Problem, extend the 
1Side K L, towards 'O and 


The Art of SURVEYING. 
PROBLEM XV. 


To Reduce an Irregular Figare into a Triangle. 


EXAMPLE. 


Let ABCDE be the Figure of ſome Irregular Field, and it |. 
is required, from the Angle A, to reduce the fame into a 'Trian- 
gle :- Firſt, continue the Side DC of 
convenient Length both ways, to- 
wards F and G ; then draw the Line 
E F, parallel to AD, till it interſeQ 
the extended Line C D in F, likewiſe 
draw the Line BG, parallel to A C, 
cutting the extended Line in G ; then 
from the Angle A, draw the Lines 
AF, and AG: So ſhall you have the 
Triangle A F G, equal to the irregu- 
lar Pentagon, ABCDE, which was 
required. 


PROBLEM XYVL 


To Reduce any Irregular-Multangled Figure into 
- a Triapple, _ + 


EX SZMPLE, 


Suppoſe ABCDEFG, be an Irregular Figure or Plot, g1i- 
ven to be reduced into a Triangle ; firſt, draw' the Line GE, 
and parallel thereto the Line F K; then from G, draw the Line 
GK ; next, from B draw the Line BD, and parallel thereto] 
the Line CL ; then from 


{o 1s the Plot of ſeven ſides 


P; then draw the Line 
G O, parallelto A K, till it 
crols the Line KLinO ;al- 
ſo draw B P, parallel to the 
Line AL, till it croſs the 
extended Side K L inP: 


on The Artof SURVEYING 


Laſtly, draw the Lines A O and A P; fo ſhall you includ 
Triangle AOP, equal to the Irregular Heptagon AB 
E FG, as was required. | 


PROBLEM - XVI. 


To Reduce any. Irregular Plot into a Geometrical- Square. 


EAAME LE. 


Let ABCDEFG, bean Irregular Figure, -given to be re- 
duced into a Square ; firſt, draw the Lines BE and AF; fo 
will the Figure be divided into two Trapezia's, and one Trian- 
gle ; then croſs the Trapezia's with the two Diagonals B D, and 


e the 


CD 


AE, and let fall the Perpendiculars from the Angles thereon, as 
from C, FE, B, and F ; and alſo'from G, to the Baſe of the 1ri- 
angle: Then, as is ſhewed in Problem X. of Part UI. find a 
Mean-proportional Line, between half the Baſe BD, and the 
two Perpendiculars, falling thereon, which is equal tothe Line H : 


C 
d4 
| Z 
; IM —> 
p | ov ee (RY + Jl 
& E _ 4 
| H 
N IS ©. —J 


In like manner, find a Mean-proportional Line between half the 
Baſe A E, and the two Perpendiculars thereon falling, which 
will in this Example be equal to the Line L ; fo alſo find out a 
Mean-proportional between half the Baſe of the Triangle A F, 
and its Perpendicular, which let be the Line K ; which done, 


CDEFG, as was required. 


deſcribe a Right Angle at pleaſure, as XN S; wherein place the 
Line H, from N to P, and alfo the Line L, from N to Q, and 
draw the Line PQ; alfo place the Line K from N to R, then 
ſetting the Line PQ, from N to O, draw the Line RO, which 
is the Side of the Square required ; and conſequently the Square 
RZ V O, will be equal tothe aforegoing Irregular Figure AB 


j2 od 


—_—— 
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FF I might have made a farther Progreſs in this part of Re-' 
| duction ; but in reſpe&, in the Practice of Surveying, all (or 
moſt) Plots are produced in an 4arregular Form, in which I have 
ſufficiently ſupplied the Surveyor ; it is therefore needleſs to en- 
large further. Likewiſe I might have added, how to have per- 
formed Geometrically, the Rules of Addition, Subſtrattion, Mul- 
tiplication, and the Rule of Proportion ; bur fince. they are not 
eſſential to the PraQtical Surveyor, I ſhall not burden the Book 
| with them: Neither have T omitted to: alter and add any thing 

in this Geometrical Performance, that may be any way truly 
ſubſervient in the praQical Part of Surveying : "Thoſe therefore 
that would be further inform'd in this Geometrical Science, let 
them conſult Exclid, Ramus, Pittiſcus, or de Chales ;, which latter 
I chiefly recommend. | | : 


The End of the Fourth, and La$t Part of Geometry. 


THE 
Art of Surveying. 


The THIRD BOOK 
Containing the Dimenſions of all 


Right-Angled TRIANGLES, 


With the CANON of 


Artificial Sines and Tangents, 
to every Tenth Minute of the 


QUADRANT. 


Together with 


A TABLE of Logarithms tO 1000. 


Being of Singular Uſe in the Solution of 


TRIANGLES. 


As it was - Eads Publiſhed by the Author 
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in Pater-Noſter-Row, M DC XC IX. 
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A R T 


SURVEYING: 


tt. 


BOOK IL. 


Containing the Dimenſion of 
all Right Lined I riangles. 


ECAUSE the Triangle (in reſpect of its Admirable Uſe 
in the Mathematicks) may juſtly challenge the Superiori- 
ty of all Geometrical Figures; by the help whereof there 
15not any Queſtion, or Problem Geometrical, or Aſtrono- 
mical, but m y thereby moſt exaQtly be reſolved : It cannot there- 
fore be unſeaſonable in this place, to inſert all the Problems and 
Caſes incident to Right-lined Triangles, and the rather, becauſe, 
the moſt of them are of extraordinary and common uſe for a ' 
Surveyor, in the taking of Heights and Diſtances, and in finding |: 
|the Superficial Content, or Area of any Geometrical Figure, and | 
[more eſpecially in the Dimenſion of all Regular Polygons, where | 

their exaQt Superficial Capacities cannot otherwiſe be well ob- 
tained, as we ſhall have occaſion afterwards to ſhew. And albeit 
T here intend not to ſpeak of Spherical Triangles, as a thing with- | 
out the Perimeter of an ordinary Surveyor*s Uſe end Practice ; 
yet T {hall annex ſome Problems Aſfrozomical, thereby performed, 
which will be neceſſary for him to yaderſtand ; and for ſuch as 
would be more fully fatisfied-1n the DoQrine of Trigonometry, Te- 
' [lating both to Right Lined Triangles and Spherical, I ſhall refer 

him to my Aftronomia Britannica : But to my purpoſe: 
b 2 SECT. 


ns a re le ee ent 


too The Artof SURVEYING. 


SECT. L 


Of the Dimenfion of Plain Reflangled | 
Triangles. 


PROBLEM L 
The Angles ad one Leg being given, to find the other Leg. 


N the ReQtangled Triangle ABC, the c 
| wag CA is inquired from 
| eg AB 1123.794 
| The given angie ABC gr 28. A e408". 5 
Terms of Proportion. 


R :t. B :: BA : CA. 


Ikeftration by Numbers. 
As ti Radius go Degrees 10,00000 
To the Tangent of the Ang ABC gr 28.19.48”. 9.73168 
| SotheLeg B A 1123. 2243 | 1000Y 
"To the Leg CA $65.50 2.78237 


PROBLEM IL 
The Hypothenuſc and Angles being given, to find either Leg. 


- In the Reftangled Triangle B'A C, the Side AB is inquired| 
om 


H Fpothenuſe BC 1276 7067 
The given? a7tele ACB gr 61.40. 12". 


Terms of Proportion, 


R :s. ACB :: BC: BA 


| 
Illuftra- 


— 
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Illuſtration by Numbers. 


Radius go Degrees I 0.00000 
Sine of the Angle ACB gr 61. 40). 12". | 9.94459 
 Hypothenuſe B C 1276.7007 3.10609 
Leg AB 1123.7943 Y 305068 


PROBLEM I. 
' The Angles and one Leg being given, to find the Hypothenuſe. 


In the ReQangled Triangle ABC, the Fhpothenaſe BC is in- 
quired from | 6. 


.. fLeg BA 1123:7943 
TW giveny 4n2le BCA gr 61. 40. 12”, 


Terms of Proportion. 
s. ACB:R::HA: BC. 
Illuſtration by Numbers. | 
As the Sine of the Angle A C B gr 61. 40. 12". 9.94459 
To the Radius go Degrees I0.00000 
So the given Leg AB 1123.7943. 3.05068 
To the Hypothenuſe B C 1276.7067 3.10609 


PROBLEM IV. 
The two Legs being given, to find either Angle. 


' In the ReQangled Triangle A'B C, the c 
FO ABC 1s inquired from the | 


. BA 1123.794 | 
Legs given {Ca 605. = B Ja 


Terms of Proportion. 


BA: CA:: R: t. ABC. 


As the Leg BA 1123.7943 3.05008 
Ta the Le CA bor 8601 2 o8247 | 
So the Radius go Degrees | 0.00000 


To the Tangent of theAngle A B C gr 28, 19. 48". 9.73169 


f 


PR O-| 
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PROUDLEM Y. 
The Hypothenuſe aud a Leg being given, to find either Angle. 


In the ReQangled Triaqgte BA C, the Angle A CB is inqui- 


red from Ic A Þ 
:vend <B 1123-7943 
| The given i Hypothenuſe B C 1 276.7067 
Terms of Proportton. 
| | BU: BA::R:sACB 
T Wuſtration in Numbers. 
| Asthe Hyothenuſe BC 1276.7067 3.10609] 
Tothe Leg B A 1123-7943 3.05008} 
So the Radius go Degrees | I0.00000 
To the Sine of the Angle A C B gr. 61. 40. 12”, 9.94459] 
bi 722 PROBLEM VI y 


The Legs being given, to find the Hypothenuſe. 


ITY” DTT IO EET 


In the Reftangled Triangle A B "ae; the Hhpothengſe B C is re-} 


quired from the 
: | AB 1123.794 
Given Legy TAC FRE 94: 


The Terms of Proportion. 


; 1 | 1. BA: CA::R: t ABC. "Y 
| | 2.  ABC:R:: CA: BG 


Iluftration by Numbers. 


” 1. For the Angle ABC. 

/ As the Leg AB 1123.7943 Ja__ 
: TotheLeg A'C 605.8601 2.70237] 

| So the Radius go Degrees 10.00000 

To the Tangent of the Angle ABC vr. 28. 19'. 48”. 9.73169 


 .._ 2, For the Hypothenaſe BC. | 
| As theSine of the Angle A BC ex. 28: 19'. 48”: 9.67628 


To the Radius go Degrees .  10-00000 
Sothe Leg A C 605.8601 | 2.79237 
To the Frothweſ BC 1276.7067. 3.10009 


ba | PR 0 
| CT ; Md 
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PROBLEM VI. 
The Hypothenuſe and 4 Leg being given, to find the other Ltp. 


In the Reftangled Triangle AB C, the Leg AC is inquired 


from 
| Fhpothenuſe B C 1276.7067 © 
The Sven gs AB 1123.7943 


Terms of Proportion. 


1, BC: BA::R :s.ACB. 
2. R:s ABC:: BC: AC. 


Or it may be performed with more eaſeby one Operation, 
Log. B A+BC plu ; Log. BA-BC, Diviſ. per 2=Log,C A. 


Iluftration by Numbers, 


I HyothenoſeBC 12956.70677Sum 2400.5010. 3.38030 
Leg 'BA 1123.79434 Difference 0 $2.0024. | 2.18444 


Leg AC 605.8601 Semb-aggrepate. 2.78237 


SECT. IL 
Oo the Dimenfion of Plain Oblique-angled 
Triangles. 


PROBLEM L 


the Angle oppoſite to the other Side. 


& the Oblique-angled Triangle BCD, the 
Angle Bis inquired from 


The given Sides RE "2 Jo 7067 


Terms of Proportion. 
BC: s. BDC :: CD: s. CBD 


Aggregate 5.56474| 


Two Sides and an Angle oppoſe ite to one of them being given, to find | 


MM 
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Illuſtration by Numbers, © » 
As the Side BC 1276.7007 3.10609 
To the. Sine of the Anglc BDC I 164, 12. 22". 9.95289 
So the Side CD 865.1705 2.93710 
12.88999 


To the Sine of the Angle CBD 374. 26. 43". 9.78390 


PROBLEM HI. 


Two Sins wich the Angle included by them being given, to find either | 


of the other Angles. 


In the Oblique-angled Triangle B CD, cither Angle at C or 
D is inquired, trom ven : 
x276.706 
DN T D 4 I 5525 
Angle DBC 37 4. 20. 47". 


Terms 9 Proportias. . 


_- X 
»  _ 


BD-+CD : BD-CD: 
2 2 
C+B 4 TK: 
Then —— =&- =—Ang. = G 


"EP 2BCD 
Wleftration by Namber s. 
As the Sum of the Sides B C and BD .x90$.2592 - 3.28063 
| 6s F ws a2-amdger; 945; 1542 . 4 2.80966 
A e Tangent of half the Sum of t he oppo An- 
Py gle 7 I6. ; M9 2 46989 
. | $3.27956| 
To thetT angent of half the Difference 4.44. 55'. 44”. 9.99892 | 
To the half Sum of the Angles 714. 16.38. | 
Add the half Difference | 44. 55. 44-| 


It giweth the Angle BDC - 116. 12. 22. | 


—_— 


From #7214. 16'. 38". 


Subſtrac 44. 55. 44] 


The Angle BCD | 26. 20. 54: 


y 
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PROBLEM IM. TY 
The three Sides beins given, to find an Angle, 


In the Oblique-angled Triangle 
 , [BCD, either Angle is inquired. 
. | © Suppoſe the Angle DBC from 


CB 1276.5067 D = 
The given Sides3B D 631.5525 #4 on bb 
GE Is 


CD 865.1765 


Terms of Proportion. 
1, BC: CD+BD:: CD-BD:CE 


2. BD:R :: BA : cs.B. ” : 
Illuſtration in Numbers. | 
TN ; 
As the greater Side BC 1276.7067 3.10609 
To the Sum of C D and DB 1496.7290 3-17514 
So the Difference H C 233.6240 | 2.36851 
ge ps Ob 5.54365 
Tothe Differ. of the Segm.of the Baſe CE 273.8858, 2:43756 
The Difference of this, andthe Baſe B E  1002.8209 | 
Whoſe half BA=E A F .._ '$OI.4104. 
Hence C A {hall be © 975.2902 | 
"FINE IG | 
As the Hypothenuſe BD 631.5525 : 2.60041 | 
Tothe Leg BA 501.4104 | 2.70019 
So the Radius go Degrees . oz  10,00000 
 YotheSinc of the Angle BDA 524. 33'.16" 9.89978 


Whoſe Complement ABD is 374. 26. 44'. The like courſe 
you. are to take tor the Angle ACD. | | | b 
"This Problem may more readily be reſolved, and that at one 
Opernion, by the following Precept; the Ground whereof is 
drawn from the Learned Mr. Briggs his Arithmetica Logarithmica, 

Cap. 10. | 
De dimidio colleforum laterum, latera Jef ſubducantur, &c. 
{From halt the Sum of the Sides, Subftract the Sides one after ano- 
ther, an let the Sym -of the Logarithms, of the half Sum of the | 
Sides and Difference of the Sides fubtending the Angle ſought for, 
be ſub{traQted from the Sum of the Logarithms, of the other Diffe- | 
rences, and the double Radius; the half of the Remainder, ſhall | 
be the Logarithm of the, "Tangent ofhalf the inquired Angle. 
: Let the Angle ſubtended by the greater fide, be inquired, vz. 
D C; | 
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Illuſtration by Numbers. | 


BC 1276.7067 = 
The Side 9 DC 865.1765 | 
DB 631.5525 XF 


The Sum of the Sides 277343 57 


The half Sum | 13 86.7178 3.14199 
The Difference of CB 110.0111 2.04143 


The Sum $5.18342 A| 


The Difference of the Side CD 521.5413 2.71729 
The Difference of the Side BD 755.1653 $ $ 
The CE Radius .  20.00006 


The Sum 25.59533 B 
The Sum <5. 383424 


The Drfference 20.41I91 
The half Difference 10. 20595 1 
the Tangent of 584. 6'. 11". the Double whereof 1164. 12.23. is 
the Angle inquired BDC. 


f 


PROBLEM IV. 
The Angles and a Side being piven, to find either of the other Sides. 


In the Oblique-angled Triangle B CD, the Side D C is inqui-| 
red from the given 
DBC 374. 26. 43. 
Angles 3D CB 26. 20. 53. 
BDC 116. 12. 23 
Side B C 1276, 7067. 


win wi 


Terms of Proportios. 
. D:BC::5B: DC. 
Wluſtration by Numbers. 


' As the Sine of the An BENE 93647 -& 9.95289 
- To the Side FC, 127 eo? MIL 4 4+ 65 
$o the Sine of the REST 374. 26'. 43" .1 9-78393 


I 12.89000 


To the SideD C 865.1795 | 2.9371. 
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PROBLEM YV. 


Two Sites with the Angle included by them being otven, to find | 
the Third Side. : af PEG 


In the Oblique-angled Triangle BCD, the Side BC is inqui- 
red from 7 


The given Sides: JDE Ge $e76 | 
And the Angle BDC 1 6d 12, 7 6 


Firſt, Let the other Angles be inquired by the Second Problem 
of this Seion, and the Angles being, found, the Side inquired 
may be had by the laſt Problem. Examples are needles. . = 


Co 2 7-7 Advern 


Advertiſement. 


HEREAS the following Tables 
of Sines aud Tangents do extend 


only to every Tenth Minute of the] }F 


Quadrant, and alſo the Table of Logarithms 
only to One Thouſand ; 1 thought good to grve 
| Notice to the Reader, That there is Printed a 
moſt Excellent.and Uſeful Book for all Students 
in the Mathematicks, [ntituled, T RIGO- 
NOMETRIA BRITAN NICA, 

| which contains the making of the Tables of Sines 
Tangents, and. Logarithms ; and alſo their 
Uſe n reſolving of all Triangles either Plain 
jor Spherical : [n' which Book you have the| 


| Sines aud Tangents to every Degree, and|- Þ 


Hundredth part sf a Degree of the Quadrant; 
and the Logarithms of all Numbers, from 
One to an Himndred Thouſand. 


Canon TIriangulorum - 
OR, A 


TABLE 


Artificial Sics + Tangents, 


Toa Radius of 1000000. Parts, antl eye- 
ry 10th Minute of the Quadrant. | 


Together with 


A TABLE of Logarithms to 


1000. Being of Singular Uſe in the Solution 
O'F | 
TRIANGLES: 


Cunfa Trigonus habet ſatagit que oofs!. 


Mathefis : 
Ihe aperit clauſam quicquid Olympus pabes 


» 
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A Table of Artificial Sines and Tangents. 

Gr.M Sin. _ Colin. : Tang. | Cotang. | M.Gr. 
o] a " 10,00000 0.00000 | Intinita. |o go 
10| 7.46372| 9.99999 7-46373 1 32-53627|50 , 
20 7-70475 999999 7-76476 | 12.24524 | 40 
30| 7-94084 | 9.99996 7-94086 | 12.05914 | 30 
40 | 8.06577 | 9.99997 8.06581 | 11.93419 | 20 
50| 8.16268 9:99995 | 8.16274 | 11.83726| 10 
i o| 8.24185| 9.99993 | 8.24192 | 11.75808 | o 89 
10} 8.38879 | 9.99991 | | 8.30888 | 11.69112 | 50 
20 | 8.26678 | 9.99988 8.36690 | 11.63310 | 40 
zo| e's + 9.99985 | 8.41807 |11.58193 | 30 
40j 8.468661 9.99981 :;* 8.46385 | 11.53615 j 20 
50 Wa rd 9-99978 8.50527 | 11.49473 | 10: 
2 o| 854282| 9.99973 8.54308 |11.45692|o 88 

x0 | 8.97756 | 9.99969 | 8.57788 17 42212 
20, $60973 9.99964 | 8.61010| 11.38990 | 40 
zo] 8.63968 | 999958 | 8.64009 | 11.35991 | 30 
40| 8.66769 | 9.99953 8.66816 | 11.33184 | 20 
50| 8.69400 9:99947 } | 8.69453 11.30547 | 10 
3 ©; 8.71880 9-99940 | | "evans, 11.28060|o 87] 
Io | 8.74226 } 9.99933 8.74292 | 11.25708 | 50 
20 | 8.76451 | 9.99926 8.76525 | 11:23475 | 40 
30 9.78567 9.99919 SHO Ii.213511 30 
40| 8.80585 | 9.99911 8.80674 | 11.19326 | 20 
5ol 8.82513 | 9.99903 8.82610 11.17390| 10 
8.84358 _— 8.84464 11.15536 =? 
4 o| 8. ; 
i0| 8.86128| 9.99885 8:86243 | 11.13757 | 50 
20| 8.87828| 9.99876 8.87953 | 11.12047 | 40 
3o| 8.89464. | ,9.99866 | 8.89598 | 11.10402 | 30 
40 | 8.91040 32856 8.91185 | 11.08815 | 20 
59| 8.92561 | 9.99845. 8.92716 | 11,07284 ; 10 
5 "6 8.940291 9.99834 | 8.94195 | 11.05805 |o 85| 
10} 8.95450 | 9.99823 \ 8.95627 1504373 | 50 
1 8.96825 | 9.99810 8.97013 | 11.02987 |.40 
98152 9.99800 | j $9825 I1.01642 | 30 
o| B.99450| 9.99787 { 8.99662 | 11.00338 | 20 
50'j 9.00704 9-99773 | 9.00930 } 10.99070 ; IO 
Gr.M Colin. Sil. | Cotang, Tang. | M.Gr. | 
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A Table of Artificial Sines and Tangents. 
Gr. M Sin. Colin. - Tang, Cotang. | M.Gr- 
| Ep t2 a paths DN DR: abi 
6 o\ 9.01923}! 9.99761 9.02162 | 10.97838 | o 84} 
10 | 9.03109 | 9.99746 9.033611 10.96639 | 50 
20 | 9.04202 | 9.99734 9.04528 | 10.95472| 40 
zo | .9.05386 | 9.99720 9.05666 | 10.94334| 30 
40| 9.06480 | 9.99705 9.06775 10.93225| 20 
50 | 9.97548 | 9.99690 9.07858 | 10.92142| 10 
7 o| 9.08589 | 9.99675 9.08914 | 10.91086 | o 83 
. 10 | 9.09606 | 9.99659 9.09947 | 10.90053 | 50 
20] 9.10599 | 9.99643 9.10956 | 10.89044 | 40 
zo] 9.11570| 9.99627 9.11943 | 10.88057 | 30 
40\ 9.125191 9.99610 9.12909 10.8709 17 20 
5o| 9.13447 | 9-99503 9.13854 | 10.86146 | 10 
8 o| 9.14355| 9:99575| 9.14780 | 10.35220|o 82 
10 | 9.15245 | 9.99557 9.15688 | 10.84312 | 50 
20 | 9.10116 | 9.99539 9.16577 | 10.83423 | 40 
30 | 9.16970| 9.99520 9.17450 | 10.82550| 30 
40 | 9.17807 | 9.99501 9.18306 | 10.51694 | 20 
50 | 9.18628 9-99482 | 9.19146| 10.80854 | 10 
mmm____ : OT mm add 
9 o| 9.19433 | 9.99462 | | 9.19971 10.80029|o 81 
| 10 | 9.20223 | 9.99442 9.20782 j 10.79218 | 5© 
SF | 20| 9:20999| 9.99421 9.21578 | 10.78422 | 40 
i 3of 9.21761 | 9:99400 | 9.22361 | 10.77639 | 30 
40 | 9:22509| 9.99379 9.23130 | 10.76870 | 20 
50 | 9.23244| 9.99357 9.23887 | 10.76113 | 10 
10 ©| 9.24967 9.99335 | 9.24632 10.75368|o bo 
10 | 9.24679 | 9.99313 9.25365 | 10.74635 | 50 
20 | 9.25376 | 9.99290 9.26086 | 10.73914 | 40 
Zo | 9.26063 9.99206 | , 9.26797 j 10.73203 j 3O 
40 | 9.26739 | 999243 9.27496 10.72504 | 20 
5O{ 9.27405; 9.99219 9.201 4 10.71814 | 10 
IT o| 9.28060 9.99195 9.28865 10.7135 | 0 79 
10| 9.28705 | 9.99170 _ 9.29535 | 10.70465 | 50 
20 | 9.29340 | 9.99145 9.20195 | 10.69805 | 40 
3o| 9.29965 | 9.99119 9.30846 | 10.09154 | 30 
40 } 9.30582 9.99093 9.31488 | 10.68512 | 20 
50t 9.311905 9.9906 9.321222 10.67878 | 10-78 
[GrM | Colin. | -Tang. | | Cotang, | Tang Mr. 
| "_ 
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A Table of Artificial Sines and Tangents. 


Gr.M. | Sin. Coſin. Tang. Cotang. | M.Gr. 
12 ©| 9.31788 | 9.99040 ; 9:32747 | 10.07253;0 7g 
10| 9.32378 | 9.99013 9.33305 | 10.66635| 50 | 
20 | 9.32960 | 9.98986 9.33974 | 10.66026 | 40 
3o| 9-33534| 9-98958 9.34575 |10.65424 | 30 
40 | 9.34099 | 9.98930 | 9.35170 110.64830| 20 
50| 9.34658 | 9.98901 9-35757 | 10.64243 | 10 
I3 o| 9.35209 9.98872 \ ] 9.36336 10.63664 | 0 77 
i0| 9.35752 | 9.98843 9.36909 | 10.63091 | 50 
20 | 9.30289 | 9.98813 9.37476 10.62524 | 40 
3o| 9.36818 | 9.98783 9.38035 I0.61965 Zo 
40| 9-37341 | 9-98752 9.35589 [10.61411 | 20 
50| 9.37858 | 9.98722 9.39130 [10.60864 | 10 
14 o| 9.38367} 9.98690 9.39077 |10.60323|o 76 
r0| 9.38871 | 9.98659 | 9.40212 | 10.59788 | 59 
20| 9.39368 | 9.98627 9.40742 | 10.59258 | 49 
39| 9.39860 | 9.98594 9.41266 | 10.58734 zo 
40| 9.40345 | 9.98561 | 9.41784 | 10.58216 | 20 
50 | 9.40825 | 9.98528 | 942297 | 10.577c3 10 
15 0| 9.41229| 9.98494 9.42595 [10.57195|o 75 
IO | 9.41768; 9.98460 9.43308 | 10.56692 £0 
20 | 9.42232 9.98426 9.44040 10.56194 40 
30| 9.42690 | 9.98391 | 9.44299 | 10.55701 | 30 
49| 9.43143| 9.9835 9.4477 | 10.55213 | 20 
Jo! 9.43592 | 9.98320 9-45277 1 10.54720 | 10 
16 0| 9.44034 | 9.98284 9-45750 | 10.54250|o 74 
i0| 9.44472| 9.98248 9.46224 | 10.52776 | 50 
20| 9.44905 | 9.98211 9.46694 | 10.53305 | 40 
39| 9-45334| 998174 | 9.47160 | 10.52839| 30 
40| 9.45758 | 9.98136 9.47622 |10.52378 | 20 
50| 9.46178 | 9.98098 9.48080 | 10.51920 | 10 
17 ©} 9:46593 | 9.98060 9-48534 | 10.51466!o 73 
* Io]. 9.46944| 9.98021 9.48984 | IO.FICI6 | 50 
20 | 9.474111 9.97982 9.49430 | 10.50570 | 40 
39 | 9.47814| 9.97942 9.49872 | 10.50128 j 20 
40 | 9.48213 | . 9.97902 9.503111 10.49689 | 20 
50! 9.48607 | 9.97861 | 9:50746 | 10.9254 | 10.72 
Gr.M | Coſin. S1Q, Cotang. Tang. | M.Gr, 
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A Table of Artificial Sines and Tangents. 
Sin. Colin. Tang. Cotang. | M.Gr. 
9.45998 |. 9.97821 9.91178 10:486822 10 72 

9-49355 9.97779 9.51606 | 10.48394 
9.49768 | 9.97738 9.52030 | 10.47969 
9.50147 | 997796 9.52452 | 10.47546 
9.59523 | 9.97653 9.52870 | 10.47130 
9.59895 | 9.97610 9.53285 I0.46715 
9.51264'| 9.97567 © 9.53697 | 10.46303]|o0 71 
9.51629 | 9.97528 -9.54106 | 10.45894 
9.51991 | 9.97479 9.54512 | 19.45488 

| 9:52349| 9497434 9.54915 | 10,4508 | 
9.52704 | 9.97390 9-55315 (20-4463; 
9.53950 | 9.97344 9.75712 | 10.44285 
9:53495 | 9:97299} 9.56107 | 1043893 | o 70 
9-53751 | 997252 9:56498 | 10.43502 
9.54093 | 9.97286 9.56887 | 10.43113 
9-54432| 9-97159 057274 10.42726 
9:54799 | 9-97i11| 9.57658 |10.42352 
9.55102 | 9.97063 9.58039 | 10.41961 

- 9.55433 | 997015 9.58418 | 10.41582|0 69 
9.55701 | 9.96966 9.58794 | I 0.41206 

9.5608 | 9.960917 9.59168, | 10.40832 
9.50407 | 9.96868 9.59540 | 10.40460 
9:56727 | 9.96818 9.59909 | 10.4009 

| 9:57043 | 9.96767 | 9.60276 | 10.39724 
9.57357 | 9.96716 | 9.60641 | 10.39359 | o 68 
9.57069 | 9.96665 9.61004, | 19.38996 | 
9-37978 | 9.96613 9.61364 | 10.38636 
9.59264 | 9.96561 9.61722 | 10.38278 ; 
9.58558-| 9.96509 9.62079 | 10.37921 
9.53889 | 9:96456- 9.62433 | 10.37567 

| 9.50188 9.96402 | 9.62785 10.37215|o 67 
9:59484 | 9.96349 93145 10.36865 
9-59778 | 9.96294 | 9.03454 | 10.36516 

| 9.60070 44% dhe Io. my 
9.00359| 9.96184 9.64175 | 10.35925 | 2C 

| 9.60446 7 9.96129 9.64517 | 10.35483 | 10. 
Coſin. Sin. | Cotang. | Tang. Ar. 
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A Tableof Artificial Sines and Tangents. 


ante SIN. Colin. Tang. Cotang. | M.Gr 
24 0} 9.60991; 9.99073 9.64858 | 10.35142 10 66 
0 | 9.61215 | 9.96017 | 9.65197 | 10.34803 | 50 
20 | 9.61494} 9.95960 9.05535 | 10.34465 | 40 
30| 9.61773 | 9.95902 | 9.65870 | 10.34130 | 30 
401 9.62049] 9.95844 - 9.66204 | 10.33796 | 20 
5o | 9.62323 | 9.95756 9.06537 | 10.33463 | 10 
25 o| 9.62595 | 9.95728" 9.66867 | 10.33133|o 6 
FO 9.62865 | 9.95668 | 9.67196 as 5O ; 
20 | 9.63133 | 9.95009 9.67524 | 10.32476 |.40 
30 | 9-63395 | 9.95549 | 9.67559 |10.32150 | 30 
40 | 9.63662 5 9.95488 9.68174 5 10.31826 ! 20 
50] 9-03924| 9.95427 9.68497 | 10.31503 [30 
26 o| 9.64184 | 9.95366 9.68818 | 10.31182|o 64| 
IO 9.04442 | 9.95304 | 9.69138 | 10.30862 | 50 
20 | 9.64698 | 9.95242 9.69457 | 10.30543 | 40 
30 | 9:64953| 9.95179 | 9.69774 | 10.30226 | 30 
4o | 9.65205 | 9.95116 | | 9.7028q | 10.29911 | 20 
' .$o| 9.65450 | 9.95052 {76404 | 1029996 | 10 
27 © | 9.65705 | 9.94988 | 9.70717 | 10.29283 |o 63| 
' 10} 9.65952 | 9.94923 9.71028 | 10.28972 | 50 
20 | 9.66197 | 9.94858 9.71339 | 10.28671 | 40 
30 | 9.66441 | 9.94793 9.71648 | 10.28352 | 30 
40 | 9.66682] 9,947 27 9.71956 | 10.28944 | 20 
50 | 9.66922| 9.94660 9.72262 | 10.27738 | 10 
9:94593 | 9.72567 | 10.27433 | © 62 
9.94520 9.728721 10.27128 | 50 
9.94455 9.73175 | 10.26825 | 40 
9.94300 9.73476 | 10.26524 | 30 
9.94321 9.73777 | 10.26223 | 20 
9.94252 9.74077 | 10.25623 | 10 
9.94182 9.74375 | 10.25625|o 61 
9.94I12 9.74673 | 10.25327 50 
9.94041 9.74969 | 10.25031 | 40 
9.93970 9.75204 | 10.24736 | 30 
9.93896 | 9-7 5558 10.24442 | 20 
9.93826 | 9.75852 | 10.24448 | 10. 
-Sin, Cotang. | Tang.  M.Gr 
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A Tableof Artificial Sines and Tangents. 

Gr. M SIN. Colin. Tang. Cotang. | M.Gr 
130 0| 9-69897 | 9.93753 . 9.76144 | 10:23855 fo 6o 
10 | 9.07II5 | 9.93680 9.76435 | 10.23565 | 50 
20 | 9.073321 9.93606 \ 1 9.767261 10.23278 | 4o 
zo| 9-70547 | 9-93532 9.77015 | 10.28985 | 30 
40| 9.707601 9.93457 9.77303 110.22697 | 20 
50 | 9-70973 | 9-93392 9.77591 | 10:22409 | 10 
31 o| 9.71184 | 9.93307 9.77877 | 10.22123]o 59 
10| 9-71393 | 9.93230 | 9.78163 | 10.21837 | 50 
20-| 9.71601 | 9.93154 9.78448 | 10.21552 | 40 
3o | 9.71808 9-93977 | 9.78732 | 10.21268 | 30 
40| 9.72014 5 9.92999 9.79015 7 10.20985 | 20 
5o| 9.72218 | 9.92921 9.79297 | 10.20703 | 10 
32-0 | 9.72421 | 9.92842 9.79579 | 10.20421|o 58 
10 | 9.72622 | 9.92763 | 9.79860 | 10.20140 | 50 
20 | 9.72823 | 9.92683 9.80140 | 10.19860 | 40 
30 | 9.73022 | 9.92603 9.80419 IO.IG5SI ZO 
40 | 9.73219| 9.92522 |} 9.80697 | 10.19303 [20 
50 | 9-73417 | 9:92441 | 9-80975 |10.19025 | 10 
33 of 973611 | 9.92359 9.81252 | 10.18748 |o 57 
Io | 9.73805 | 9.92277 } 9.81528 | 10.18412 50 
20 | 9:73997 | 9.92194 | 9.81803 | 10.18196 | 40 
Jo | 9.74189 | 9.92111 9.82078 | 10,17922 | 20 | 

40 | 9.74379] 9.92027 9.82352 1H 7648 20 
50 | 9.74568 | 9.91942 9.82626 | 10.17374 IO 
34 o| 9.74756} 9.91857 | «| 9.82899 | 10.17104|o 56 
10 | 9.74943 9.91772 9.83171 | 10.16829 | 50 
20 | 9.75128 | 9.91686 9:8 3442 a 7. 1: 40 
30 | 9-75313} 9.91599 9.83713 | 10.16207 ; 30 
49 | 9.75496 | 6.91512 9:83984 | 10.16016 | 20 
50 | 9.75078. 9.91425 9.84253 banks + bi 
35 ©! 9.75559 | 9.91336 9.84523 | 10154770 55 
to | 9.76039 | 9.91248 9.84791 | 10.15209 | 50 
20 | 9.76218 | 9.91158 9.85059 | 10-14941 | 40 
30 | 9.76395 | 9.91069 9.85327 | 1014673 | 30 , 
40 |- 976572 | ggoo7s] 1 SaI41 1614000 [50 
59; 976747 | 9.90887 | 9.85860 | 10.14140 | 10. 
Gr.M Coſin. Sin. | Cotang. | Tang. | M.Gr 
- Dd 2 ' 
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A Table of Artificial Sines and Tangents. 


Io | 


9.77009 
9.77779 


Pee em aww______ : 


9:77946 | 
0.78 


IT3 


9.78280 


Colin. 
9.90790: 
990704 
9.90011 
9.90518 
9.90424 
9.90330 


DD — 


9.90139 
9.90043 


9.78445 
9.78690 


9.78934 
9.79995 
9-79250 
9.79415 
9:79573 


' 9579731 


9.79887 
9.60043 
nng? 
9.002351 
08084 
9.80656 


9.80807 


9.80957 
9.81006 


9.81254 
9.61402 


9.81548 


81694. 
C I $20 
9.81983 
9.82126 
9.82269 
9.82410 


———_——_—_—_ 


Coſin. 


9.78772 | 


9.89947 
9.89849 
9.89152 


9.89653 | 
9.89554 
9.59455 
9-589354 
| 9.89254 
9.89152 
9.89050 
9.88948 
9.88844 
9.88741 ) 
9.88636 
9.88531 


-_ 
Em om__— On 


9.88425 | 


9.88319 
9.86212 
9.88104 

9.87996 | 
| 9.87887 


9.87776 
9.87008 
9.87557 | 
9.87446 | 
9.87333 | 
9.87221 | 


9.99235 |. | 


| 9.6 


Tang. 


Taug. 


9.80126 
9.560391 
| 9.86656 
9.80921 
9.07185 
9.87448 


9.57711 
9.57974 
9.88236 
$498 
9.88759 
9.099020 


9.91095 
9.91353 
9.91010 


9.93061 


——_— -— 


9-93150 
9.93400 


—— — 
— p—— 


9.93916 | 10.0G081 
| 9.94171 
9.94420 
9.94081 
9.94935 | 10,05005 
9.95190 | 10.04510 


_— — —_— ———_— —— 


9.90837 | I0.09163 


! 
i 


| 
| 


| Cotang, | 


Cotang, | 


I0.13974 
10.13609 


10.13344 
I0.130709 


10.12815 
I0.12552 


T0.12289 
I0.12026 
IO.11704 
IO.I1502 
I0.11241 , 
I10.10980 


I0.107I9 


I0.10459. 
I0.10199 
SC00979 
I0.09080 
10.09422 


_— + — 


I0.08905 
10.0864.7 
10.08390 


9.91868 | I0.06132 
9.92125 | 10.07875 


I —— —_— — 


9.92381 | 10.07619 
- 9.926385 10.07362 
9.9289. | 10.07106 
Iv,06850 : 
10.06594, 


10.00339 


10,05829 


10.05574 
I'O.05 3 IQ 


— ———— — 


Tang. 
i. 


Pa 


a8] 
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A Table of Artificial Sines and Tangents. 


44 © 


I0! 


20 
JO 
40 
50 


45 © 
Gr.M 


he ————— 


| 9.84177 
9.84308 
984437 
9.84.566 
; 9-84694 

9.84822 


OO -— 


_ 


Colin. 


. 0.84948 


| 


—_—>— 


| 


| 


Tang. 


Cotang. | 


9-95444 
9.95696 
9-95952 
9.96205 
996459 
9.96712 


9.90966 
| 9.97219 
9.97472 
9.97725 
9.97978 
9.96231 


| T0.03034 


I0.04556 
10.04302 
10.04.0486 
I0.03795 


I0.03541 
10.03 286 


10.02781 
10.02528 
10,02275 
10,02022 
£0.01769 


9.98484 
9.98736 
9.98989 
9.99242 
9:99405 | 
9.99747 


—— — 


I 0, COOOO 


| 


IO.O0I5IG 
I0.01264 
IO.OIOLI 
10.00758 
10.90505 
10.00253 


I0.00000 | © 45 


—————— 


| Cotang. | Tang, | M.Gr. 


Explanation of the Table by Example. 


1, C\'Uppoſe it be required to find the Sine and Tangent of 30. de gr.20. 


\Y 


min. therefore I ſeek the fame in the firſt Column on the left hand 


nnder Gr. 1. and find the Sine thereof 9.70332. and the Tangent 9.76726. 
its Coline 9.93606, and the Cotangent 10.23278. 
2. But ſuppoſe 9.73997. bea Sine given, and the Arch thereof is requi- 
ed; therefore l ſeck in the ſecond Column amongſt the Sines for 9.73997. 
and againſt it on the left hand, I find 33. degr. 20. min. which is the 
Arch anſwering thereunto. 

But if you find not your juſt number, then take the neareſt inthe 
Table; which you ſhall find exa& enough tor Inſtrumental Obſervations. 
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$ 
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19] 


1,79934 | 


Logar. | N. 
0,00000 | 44 
0,00000 | 45 | 
0,301031 46 
0477*3 1 47 | 
0,00206 | 48 
0,09897 49 
0,77015| 50 
0,84510 | 5I| 
0,90309 | 52| 
0,95424| 53 
I,00000 | 4 
1,04139] 55 
1,07918 | 56 
I,113947 57 
ward 50 | 
1,17009 | 59 
1,20412 | 00 
1,23045 | O1 
1525527 62 
r,27875 | 63] 
I,30103 6 
1,32222| 65 
Kg) 6.8 yy 
1,3z0173] Y/ 
1,28021 | 68] 
139794 | 69 
1,q1497-j 70 
1,43130\ 71 
1,44716| 72 
1,40240| 73 
1,477*2} 74 
1,49130| 75 | 
Iy505r5 70 
T,5t05I] 77 
1,53148| 78 
1,54407 | 19 | 
1,55630| 80 
1,50820| 81 
1,57978 | 82 
1,59106| 83 
1,60206 | 84 
1,01278 | 85 
1,62325 86 
| 1,63347 | 87 


' 1,07506 
1.88081 | 
| 1,6864g9 |. 


1,09763 


1,9054 


1,91361 } 


Logar. 
1,04345 
T,05321 
1,06276 | 
1,67210 
1,08124 | 
1,09020 
1,69897 
1,70757 
1,716000 
1,72427 
1,73239 
1,74020 
1,74819 
1,75587 
1,70343 
1,77085 


| ——— 


'T,77015 
| 1,78533 


5 Ea 


1,600.4 

I,01291 | 
I,81954 
1,82607 
Te I2T 
1,638 5 | 
I,84510 
pt, \ a 
1,05733 
1,063 32 
1,66923 


1,59209 


1,90309 


1,91908 
1,924.28 


I CO 
ION 


102 
103 


I 04 
I 


05 
106 


| 


dS 
648 | 10Q 


Io09 


110 


IIq 
I12 
113 
I14 
IIS 

'II6 


I17 
L1S 


II9 


I 20 


I27 
128 


| 


1,92942 ; 129} 


1,93450 
1,95952 


130 
135 


Logur. 


_- —_ 


1,94145 
1,94959 
1,959424 
1,95904 


1,90379 


1,96848 | 


1,97313. 
1,97972 
1,90117 
1,98677 
I,99123 
1,99503 


| 


N. {| 


| 


132 
i159 
134 


I42 | 


143 


2,00000 | 144 
2,00432 | 145 


2,00860 
2,01284 
2,01703 
2,02119 
2,02530 


146 
*47 
148 
149 
I 50 


2,02938 | 151 
2,03342 | 152 


2,03743 
2,04139 
2,04532 
2,04922 
2,05308 


153 
I54 
155 
I56 
157 


2,056g0 | 158 


2,00070 
2,06/446 
2,00819 


1 


4 
I 60 
IG1 


Logar. 
2,12057 
2,12305 
2,12710 
2,13033 
213394 
2,13672 
2,13988 
2,14301 
2,14613 


| 2,14922 


| 2,1 7009 | 


| 


2,15229 
2,153334 
2,19030 
2,10137 
2,10435 
2,160732 
2,17026 | 
2,17319| 


2,17898 
2,18104, 
2,158469 
2,18752| 
2,19033 
2,19312 
2,19590 
2,19806 
2,20140 | 
2,20412 
2,20063 


2,07108 | 162] 2,20951 
2,07555 1163 


2,07918 | I64 ; 


2,08278 | 105 
2,00036 | 166 
2,086990 | 167 


2,09342| 108 | 


2,09091 
2,10037 
2,10360 


109 
I 70 


I7I 


2,10721 | 172 
2,11059} 173 
174 


2,11394 
2,1 I727 


| 


#7) 


2,21219 
2,21464 
2,21740 
2,22011 
2,22272 
2,22531 
2,42789 
2,2304) 
2,23300 
| 2,23 33s 
| 2,22805 
2,24055 


£424 304 


} 


— 
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| —_— 


D'S —— 


Logar. 


_— _ 


DE —— 


2,245. 
2424/9] 
2,25042 
2,25285 
2,23327 
2,25768 


222] 


2,26007 
2,20225 
2,26482 
2,20717 | 
2,20951 

2,27104 | 
2,27416 

2,27046 | 


| 


2,2767 
_alied 
2,28330 
2,28556 
2,28780 


| <£,29002 


2,29226 
2,29447 
2,29066 
2,29985 
2,zo0To03 
2,39340 
2,39335 | 
2,30750 
2,30963 | 
2317S 
2,31307 
2,31597 | 
2,310C6 


2,324.28 | 
2,32034 
2,32038 
2,33041 
2,33244 
2,33443 


| 
| 
| 


y— 


| 


2,33040 
2,33346 


2,34944 | 263 | 


6 | 201 


x] 


220 | 


$21T 


223, 


224 | 


225 
220 | 
227 
228 
229 
230 
2J1 
232 
233 
234 
235 


236 


237 | 


238 


240 | 
241 
242 
243 
44 
245 


| 2,35603 
| 2,35793 


239] 


246 
247 
248 
249 
250 


251| 


252. 
2,32015 253 | 
2,32222 | 254 


555) 


250 
257 | 
258 | 
259 


2600 


262 | 


Logar. 
2,34243 
2,34439 
2,34035 
2,34830 


2,39025 | 


2,35218 | 
2,394T1 


2,35983 


2,30173 | 


2,360361 
2,30549 
2,30736 
2,30922 | 


 2,37107 | 


2,37291 
233747 
2,3705 
2,37840 
2,30021 
2,38202 


2,38381| 


2,36501 
2,38739 
2,38917 
2,59097 
239270 
2,39445 
2,29020 
2,39794 
2,39907 
2,40140 
2,40312 
2,40453 
2,40054 
2,40024 


2,40995 | 


2,41102 
2,41320 


2,41497 | 
2,41604, | 


RR C—_— 
o 


| 284 


305 
2,41830 | 306 


2,41990 | 307 


Logar. 


2,42160 
2,425 


| 


2,42651 
2,42813 
2,42975 
2,43130 
2,43297 


2,43457] 


2,43016 


2543775 
243933 
2,44091I 


2,44245 | 
2,44404, | 


2,44500 
2,44716 
2,44871 
2,45025 


| 2,45179 


2,45332 
2,45484 
2,45636 
2,45789 
2,45939 


2,46090 | 
| 2,46240 | 


2,46387 
2,465386 
2,46687 
2,46835 
2,46982 
2,47129 
2,47270 
2,47 422 
2,47 567 
2,47712 


| 2,47856 


2,46001 | 
2,48144 


| 2,40287 


2,48430 
2,48572 


| 


i 


| 


339] 


340 
341 
342 
343 
344 


345 
346 | 


347 
346 
349 
350 


2,48714 | 351 


OS Ro 


—_—— 


| 


| 


| 


Logar. 


2,48855 


het 
2,519 


| 


2,48996 | 
2,49130 
2,49276 
2,49415 
2,49534 
2,49093 
2,49831 
2,49969 
2,50100 
2,590243 
2,390379 
2,5051I5} 
2,50650 
2,50786 
2,59920 
2,91054 
2,51 "$8 
2,51322 
2,351455 
2,51507 
2,51720 


3 
2,52114 
2,32244 
2,32375 
2,52504 
2,52034 
2,52703 
2,52892 
2,33020 
2,53140 
2,3327) 
2,5 3403 
2,333929 
2,53050 
2,33 102 
2,53908 
2,34033 
2454150 | 
2,34203 
2,54407 | 


| 2554531 | 
| 


pr” 


AY ) 7 oe os er 
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ts 


| 2,54054 


Logar. Logar. 


2,37709 
2,59979 
2,59988 
2,60097 
2,60206 | 
2,00314 
2,00423 
2,00530 
2.60638 
2,60745 
2,60853 
2,60959 
2,610066 | 
2,61172 | 
2,612786 | 
2,61384 
2,61490 
2,01595 | 
2,61700 
| 2,61805 
2,601909 
2,02014, 
2,02118 
2,02221 
202308 
2,62428 
2,02531 
2,62634 | 
\ 2,62737 
2,62039 
2,62941 
2,63043 
| 2,03144 
2,03240 |. 
2,03347 
2 $3446 
2,63548 | 
| 2,63649 
2,03749 | 
263849 
2,03949 
2,04040 
2 64147 482 
2,64240 433 


Logar. 
bh, | 
397 | 


2,04345 
2,04444 
.2,04542 
2,04640 
2,04738 

2,64836 

2,64933 
2,05031 


254777 
2,54900 
2,59023 
4 oo 8 
2,552 
2135386 
2,55509 
2,55630 | 
2,535751 
ELLYN 
2,59991 | 
2,56110 
2,50229 
2,56345 
2,50467 
Set 
2.5670 
Ky 
2,560937 
2,57054 
2,57171 | 
2,57287 
2,57403 
997009] 
2,576 34 
2,37749 
2,5786 864, 
2,57978 | 
2,58092 
2.58206 
2.58320 
215843 
2,5 5546 | 
2,5 Wc. 


2,05225 
2.65418 


2,057c0 
2,65801 
2,05996 
2,65991 
2,66080 
| 2 "66181 
2 "66276 
2 60370 
2 6646 4 
| 2 "66558 
2 "66652 
2,00745 
2.66838 
2,00932 
2 67024 
2 691 I7 


2,07210 


> 
RI 
= 


2.67943 | 


033 
2,681 24 | 


Ky 
2,93395 


2,05128 |, 
2,05321| 


2,05514| 
2,65610| 


EIS: 


2 ,07302 | 


| 517 


| 503 
504 
505 | 
506 | 
O 

508. 
509 | 
51O 
FII 
abt 
513| 
oy] 
515 

fad 


| 


51S 


| $322 
[393 
524 


| 525 
520 


519] : 
| 520 | 


yp ks 


5 15271 
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Logar. | N. Logar, 


— FF — 


—_—_—_——_— 


— 


— _ 


Logar. | N. | Logar. 


| 2,72181 "hd 2,78664 | 615} 2,78887 | 659} 2,81838 
2,72263 |572| 2,75740 |616| 2,789586 2 | 2,81954 
2,72346 593 2,75815 617 | 2,79028 | 661 2,82020 
2,72345'| 574 | 2,75891 | 618| 2,79099 | 662| 2,82086 
2,72509 þ 575 2,7 3967 619] 2,79169 | 4 «02h 
2,72591 | 570] 2,70042 2,79239}] 004 | 2,02217 
| 2,72673 577 2,76118 621 2,79309 | 665 | 282282 
2,72754 | 578| 2,76193 |622| 2,79379| 666 | 2,82347 
2,76268 | 623 | 2,79449 | 667 | 2,62413 
2,72916 $20! 2.76343 os 2,795.18 668 x 704 
2,72Q9c o1 | 2,7041 25 | 2,79588 | 669 | 2,9254 
% 44; 282 2,76492 1626 | 2, 65 PS. > 19> 
73079 15 17949 1/9207 1 P7 2 7 
2,73159 | 583.] 2,76567 |627 | 2,79727| 6711 2,82072 
2,73239 | 594 | 2,76641 628 2,79796 | 072 2,92737 
- 2,76716 629- 2,79865 | 673 | 2,82801 
2,70290 (£30 2,59934 G yp 2506 
270894 1931 | 2000037 075 j 299507 
586 2.76938 632 2,60072 | 676 2,82995 
2,73640 | 589| 2,77011 | 633 | 2,80140 | 677 | 2,83059 
2,73719 | 590 | 2,77085 634] 2,80208 | 678 | 2,83123 
2,73799 | 591 | 2,77159 [635] 2,80275 | 679 | 2,33187 
. 2,77232 | 636| 2,80346 680 | 2,93251 
| 2273957 593 | 2,77395 637 2;00414 Bos. 33 n, 
2,74030, | 594 | 2,77379 | 939 | 200402 21 230357 
2,74115 | 595| 2,77452 |6391. 2,80550 | 683 | 283442 
2,74191 | 590 } 2,77325 640] 2,80616 684 | 2,83506 
2,74272 390 | 29709 Ge b, 2006 293 | g39 
2,1 1070 | 942 |, $007 Sy - 
2,713 43 643 2,60821 
2,74507 | 600 | 2,77815 | 644 | 2,80889 
| 2,77887 | 645 | 2.80956 | 689 | 2,83822| 
2,74663 [oy 2.77960 1 640 we 5: "A 2,83 885. 
2,74741 | 603 | 2,78032 | 047 | 2,81090 } Ogr | £ 
Fly 4 278104 | 048 2.81157 092 | 2,040I1 
2,78175 | 049| 2,81224 | 993 
2,74973 | 606 2,75247 $50 on FRg 294 | 204130 
2,75051 | 607 2,78319 | O51 | 2,01356 | 6yg } 2,6419 
277305 608 2.78390 0534 281425 | 696 2.84261 
609 | 2,78402.;j 053 | 2,01491 
2,75202 Pang Bred bo 634| 281558 698 | 2,84385 
2,75358 | 611| 2,78604 | 655}. 2,81624 | 699 | 2,84448 


2,78675 i656} 2,81690| 700 | 2,94510 


—— 


Q 
to 
O 


to 
— 
I 

H 

[S] 
\A9 
IL 
- 
SI 
\©S 


| Þ) 
s 
SI 
a9 
LS) 
tH 
O 
\AL 
CO 
AL 
QA 
JJ 
> 


© ———_—_ 


[8] 
4 
IJ 
wy) 
GO 
_ 
SO 
A 
\O 
to 


BR 
SY 
2 
BY 
OO 
Ay 
Q& 
\O 
on 


MD 
9 
RI 
mid 
Sn 
\O 
(20 
A 
O 
I 


| ®] 
7 

_ | 
4 
= 
MD 


| Þ] 
- 
_—_ | 
AH 
w— 
OS) 
\HJ\ 

(®2) 

fat 

to 


2,75587 |614| 2,78816 |658| 2,81822 | 702 


2,75511 |613| 2,78746 by 2,81756 70k] 2,84572 


—————_——_—__—_. 


= 
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| 


x 
| ———— 


= 
5 — 


1 2,95309 757 


. 
——_— —— 


2,86629, | 


2,87040 


745 | 2,97210 
han 2,87274 


© — 


749 
749 
750 


2,84942 | 751 


YE 


2,85005 1753 


754 
755 
750 


758 


2,85673 | 763 


2,866034 | 709 
2,86094 | 770 
Le 
772] 
2,80273 1773" 
| 774 


747 | 


— 


» — 


7 

783 
794 
755 

| 780 


87 
786 


789 


Logar. 


—_———_— Ee R ——_ 


2,57332 | 
2,87390 

2,87448 | 
2,87506 
2,87564 | 


2,87022 
2,57679 
2,97737 
2,57795 
2,87852 
2,87910 
2,97967 
2,60024 
2,88081 


2,68138 | 
2,881 95 


2.88252 
2,88309 
2,88301 
2,80423 


| 2,89479 | 


2,88530 
2,88592 
2,88649 
2,88705 
2,80702 
2,60818 
2,888674 
2,88930 
2,88986 
2,89042 
2,69093 
2,091 54 
2,69209 
2,8G265 


2,09321 


2,99376 
2,89431 


2,89487 ;S 
2,99542 
2,99597 | 
| 2,89053 t 93 
2,89708 


190 


2,89763 


. 
——— 
— 


—— 


Logar. 


2,92169 
2,92221 
2,92272 
2,92324 
2,92376 
2,924.28 
2,92480 
2,92531 
292908 
2,92 

2 02684 
29273 
292788 
2,92840| 
2,92891 | 
2,92942 
2,92993 


| 293044 
| 2,93995| 


H———_———_— 
| m—— 
_—W 


2,93146} * 


| 2,9 $197 


2,93247 
2,93298 


858 | 2,93349 


293399 
| 2,93450 
2593 3500 


2,91328 | 863 
2.91381. 864 
2,974 34 65 
| 2,91407 | 866 
2,91540 | 867 


| 


—_ re R———_—_——_—_R_—_ 


| 293551 


2,93601 
2,936051 
2,93701 
2,93752 


| 2,9 3802 


2,91593 | 868 
2,91645 | 869 
* 2,9169d | $70 


| 2,42012 | 070 | 
2,92064 | 577 
2,92117 j 878 


2,93852 
2,93902 
293952 
| 2,94002 
| 294052 
| 2,94102 
2394151 
| 2,94201 | 
294250 
2,94500 
2,94349 


ape ASC 


CO AE A Oo 


| 
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GO 
GO 
AN 


N. | Logar. | 


2,94300 
2,94349 
2,94399 
2,94445 
2,94490 


2,94547 


2,94590 
2,94045 
2,94094 
2,94743 
2,94792 


2,9454T 


2,94890 
2,94939 
2,94988 


| 2,95036 
| 2,95085 


2,95134 


.2,95102 


2,959231 
2,953279 
2,95326 
2,95370 
2,95424 
2,953472 
2,95521 
2,95509 
2,95017 
2,95604 
2,95713 


N. 


908 
909 
910 

[912 

912 

913 

914 

| 915 

916 


g17 
918 
g919 
920 


921 


22 


231 


924 
925 


926 | 


927 
928 
929 
| 930 
931 
932 
933 
934 
935 
930 
937 


Logar. 


2,95809 


2,95850 


2,95904 
2,95952 
2,959999 
2,96047 
2,90095 
2,90142 
2,96189 
2,99237 
2,96 284 


2,9033L | 


2,90379 


2,96426 | 


2,90473 


2,96520- 


2,90 507 
2,96014 
2,96661 
2,90708 
2,90755 
2,96802 


,2,90848 


2,96895 
2,90941 
2,960988 
2,97035 
2,97001 
2,97126 
2,97174 
2,97220 


N. 


—_ — 


[94 


940 
941 


\O 
A 
O 


\O 
WW 
to 


\O 
\A\ 
_— 


907 


Fon 2,98587 |\ 


Logar. * 


2,97207 
2,97313 
 2,97359 
2,97405 
2,97451 


2,97497 | 


2,97 543 
2,97589 
2,97035 
2,97681 


| 2297127 


2,97712 
2,978186 


 2,97864 


2,97909 
2,97955 
2,98000 


2,98102 
2,98227 
2,98272 
2,98317 
2,98303 
2,9840g 
| 2,9845 


966 


| 2,08543 


2,98040 
| 2.98091 
| 290137 


3 
2,998498 | 997 


a 


 Logar. 


| 976] 


© \O 
OO ©O ©O ©O 
QA Wy 


\O 
SO 
\O 


2,98677 
2,98722 
2,99767 
2,98811 


.2,98856 


2,98900 
2,98945 
2,9898g 
2,99034 
2,99978 
299113 
2,99107 
2,99211 
2992535 
2,99299 
2,99344 
2,99398 
2,99432 


| 2,99470 
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An Explanation of the former TABLE 
of Logarithms. 


VERY Page in the former Table of Logarithms, is divided 
into eight Columns, or Spaces, whereof the firſt, third, 
fifth, and ſeventh, having the Letter N. at the Head thereof, are 
the Numbers ſucceſſively continued from 1. to 1000. So that to 
find the Logarithm of any Number under 1000, you mult find the 
Number given ; and againſt the ſame, towards the Right Hand, 
you have the Logarithm thereof. 


EXAMPLE. 


[| 


Suppoſe the Number given be 720, and its Logarithm is re- 
you : therefore in the third Row, under the Title N, I ſeek 
the ſaid Number, and againſt the ſame ſtands 2,85733 , whichis 
the Logarithm deſired. | 
But if a Logarithm be given, and the — umber there- 
to belonging 15 required ; then ſeek out the LogFithm under the 
| Title, and againſt the ſame towards the Left Hanc, is the abſo- 
lute Number anſwering to that Logarithm. 

If you cannot find in the Table the juft Logarithm you ſeek} 
for, you muſt take the neareſt thereunto; or in the Table of Sines 
and Tangents, you may (if you pleaſe) make uct ; ſo ſhall 
youtake the Logarithm to a Minute: but in ſuch.caſes your own 
Judgment may beſt inform you. 


The End of the Third Book. 
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THE 


Art of Surveying, 
The FOURTH BOOK 


Wherein 1s ſhewed, 


How to take the Exact PLO T 
of all Manner of GROUNDS whatſoever, 
after Several Ways: 


B Xx: i Ht 


PLAIN TABLE. 


AND | 
How to Caſt up the Juſt Quantity, and Content 
thereof, in Acres, Roods, and Perches. 


Andalſo, How to Inci»le, and Take in a 


LORDSHIP: 


That lieth in Common, or in Open Fields, 


And to Draw a Perfe& Map thereof. 


AND ALSO 


How Statute-Meaſure, may be Reduced to Cufte- 
ae deves ade] ; and the COigy 


As 1t was formerly Publiſhed by the Author 


VYV INCENT WING, Math. 


LONDON, 


Printed for Amnſham and Fohn Churchill, at the Black-Swan, 
in Pater-Neofter-Row, M DC XC IX. 


PEE UF 


— 


 - [and added it with Additions in the Second Book ; viz. in ] 
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SURVEYING/ 


mn 


BOOK IV. 


The PROEM LI 


HIS was the Sixth Book, which is now made the 
Fourth, being the Eſſential part of the whole 
Book, as my Uncle, Mr. Vincent Wing, Printed it, for| . | 
the Practical part of Surveying ; and has gained the Ap-| | 3 
probation of moS$t of the Able$t Surveyors of this Nation : T| 
have therefore only taken out his Twentieth Chapter, 


: 


the Third Part of the Book of. Geometry, being the| 
Ninth Problem ; being (as F concerve) in a more conve- 
pient place for that purpoſe. And what tis deficient, or 
wanting in this Fourth Book, T have largely ſupplied in 
my Appendix hereunto adjoyned ; to which I refer the In- 

genious Surveyor for further Satisf action. 
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vp. 
CHAP EL 


A Deſcription of the Plain Table, with its 
ſeveral Parts, and Compoſition, &C. 


MONGST the manifold Inſtruments which have hither- 
to been invented, for the Exact and Speety Plotting and 
Meaſuring of all kinds of Land, there 1s none foplainand 
perſpicuous in Uſe and Practice, as this Inftrument, and 


therefore it aptly receiveth the Name and Appellation of the Plain- 


Table: And albeit this Inſtrument (as well as any other) may be 
ſlighted and abuſed by . the Ignorance of the Common Mecha- 
nicks, and other Illiterate Pretenders to the Art, that ſcarce ever 
underſtood what the Mathematicks were ; yet why ſhould it deter 
any Artiſt from the Uſe and Prattice thereof, ſeeing we may not 
only, with more eaſe and exa&neſs, and with leſs fear of Errors 
and Miſtakes, attain our deſired Aim far better thereby, than can 
(poſſibly) be done with any other Inſtrument ,whatfoever, as is| 
well known to all PraCtical Surveyors, who are acquainted both 
with the Uſe of this and the reſt ? And-yet I cafi't but highly com- 
mend the 'Theodolite, Circunferenter, and the Perattor, as Faftrs 
ments very uſeful upon ſome occaſions ; neither dare I reject, as| 


| uſeleſs, either the Topographical Inſtrument, and Croſs-ſtaffe of 


Mr. Diges, *the Familiar Stafſe of Mr. John Blagrave, the Geodeti- 
cal Staffe, and Topographical Glaſs of Mr. Arthur Flopton, the 
Seftor, Croſs-Staffe, and the, Pandoron of my late Worthy Friend 
Mr.Georoe Attwell, or any other commodious Invention that hath 
hitherto been wittily deviſed, for the exa&t Plotting, and ſpeedy 
Menfuration of all manner of Superficies, as Land, and the like. 
Burt in regard the Authors themſelves have in-their own Works 
(to their exceeding Commendation). deſcribed both the Making 
and Uſe of rhe ſaid Inſtruments, I ſhould here but tire my Rea, 
ders to reiterate what they have already ſhewedelfewhere, and fo 
make theſe tew Lines {well beyond their inten ded Bounds: And 


| belides, Mr. Aaron Rathborxe, inithe beginning of his 7 hird Book, 


and my Loving Friend, Mr. William Lejbourn in the firit five 
Chapters of his Secozd Book, have very well ſaved me that labour ; 
where they haveexcellently treated, borh of the Compolitionand 
Uſe of the moſt Material and Commodious Inſtruments now in 
being, to which the Semicircle may be added, as being interiour 
to none of the forementioned. Woheretore I ſhall now come to |. 
ſpeak of the Compoſition of the Plain 1 able, which indecd 1s the 
Inſtrument, of whoſe Uſe alone we ſhall afterwards treat. 
This Inſtrument (commonly known by the Name of Geometr:- 
cal, or Plain Table) is in the Faſhion of a Parallelogram, or Long 
Square, containing in Length about 14 Inches anc a bath, ung TN 
: Freaden 
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Breadth 11 Inches; and were it not for warping, it might be 
made of one Board, but for avoiding that, and for the Gnveni- 
ency of Carriage, the beſt way (as they are uſually made) is to 
have it of three Boards in breadth, with a Ledge at each end for 
holding them together, and making rhe Table of due length; 
whereunto belongeth a joynted Frame, that when the five Boards 
are ſet together, and a Sheet oi Paper put thereon, the Frame 
may bind the ſame fo faſt and ſmooth upon the Table, that wher: 
youcome into the Field, you may neatly deſcribe a Plot of your 
Land, Wood-Ground, or other Incloſure, upon the ſame, as ſhall 
be afterwards ſhewed. 

Again, Let the Sides of the Frame of the Table be divided in- | 
to equal parts, or Scales, for the drawing of Parallel Lines when | 
you ſhift your Paper, and put on another Sheet. And on the other 
lide your Frame, it would be very neceſſary to have projeRted up- 
on-it, the 360 Degrees of the Circle from a Center made about 
the middle of the Table, which will beof excellent uſe in Wet and 
|Stormy-Weather (as my Worthy Friend Mr. Leyboxrn well advi- 
ſeth) .when as you cannot keep -a Sheet of Paper upon the 
Table. SOS | 
To this Inſtrument there belongeth a Rule, or Index of Braſs, & 
which muſt contain in length atleaſt 16 Inches, in breadth about 
2 Inches, and in thickneſs4 of an Inch. Upan this Index are to be 
placed two Sights, both of one length, the one having a Slit below, 
anda Thread above, and the other a Slit above, and a Thread be- 
low, ſerving to look forward and backward, when you are upon 
Plotting ; and theſe Sights muſt be fo placed upon the Ruler, ei- 
ther with Screws, or ſquare Mortiſles, that both the Sights may 
be equi-diſtant from rhe fiducial edge of the Ruler, Moreover, 
upon the Face, or r þ-mg part of this Ruler, are ſeyeral Scales of 
equal Diviſions, as of 10. 12, 16. 20. 24. and 32 parts in an Inch ; 
ſerving to lay down the Plot of a Field according to what propor- 
tion ſhall be thought moſt convenient for that purpoſe. There ]- 
alſo belongeth to this Inſtrument a Box and a Needle, which is | 
to be placed on the Side of the 'Table, with two Screws ; and in 
the bottom of the Box is placed a Chard, divided into 360 De-| 
grees, Which is covered over with clear Glaſs. | 

Laſtly, On the backſide of the Table is a Socket of Braſs faſt- 
ned to the Table with three Screws, into which Socket muſt be 
'| put the Head of the Three-legged Staff, which for Portability, is 

uſually joynted in the middle. 


| Ff CHAP. 
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CHAP. ll. 
The Uſe of the Scale and Protrattor. 


PON the Braſs Rule are ſeveral Scales of equal parts, as T| 

faid before, as of 10. 12. 16. 24. and 32 parts in an Inch, 

whoſe Uſe are principally. to lay down, upon Paper, the length 
of any Line taken inthe Field in Perches. 

Upon the ſame Rule (or upon the Pocket-Rule) is a Scale of 
Chords, which ſerveth to protra&t and lay down upon Paper, 
the juſt quantity of an Angle; for if you open the Compaſſes to 
60 Degrees thereof, and with that extent deſcribe an Arch, you 
may therein ſet off what Degrees and Minutes you pleaſe, by ta- 
king the juſt Extenſion thereof from the Scale, with the help of 
your are 0 Toh. 

But in the PraCtice of Survey, when the Weather is moiſt, and 
you are forced to take the Quantity of Angles by the Degrees on 
the Frame of the Table, or by a Semicircle, you may ſpeedily per- 
form the Work thereof by the Protractor. + 


. "The Figure of the Protrador, and-its Scale, 
A 


" GASP Nas 
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Suppoſe it be required to lay down on Paper the true quantit 
of an Angle of 50 Degrees taken in the Field, upon the Line MN, 


D 


N B * M 


from the Point B, upon which Point place the Center of your Pro- 
tractor, in ſuch wiſe, that the Meridian Line thereof, noted with 
the Letters AHB, may lie exactly upon the Line M BN ; fo that 
the Center of the Protractor noted with H, lie exaQly upon the 
Point B; then in the Limb of the Semicircle at 50 Degrees, note 
[the Point D, and draw the Line B D; fo {hall the Angle DBM 
contain Jo Degrees. | | | 

' But if MBD werean Angle given, and the Quantity thereof 
required, then place the ProtraCtor as before, and the Limb of the 
Semicircle will tell you that the Angle DBM 1s 50 Degrees, and 
(laying the Meridian Line of the ProtraQtor upon the Line DB) it 
will give you the Angle N BD to be 130 Degrees, it being the 
| Complement of the Angle DBM to the Semicircle 180 Degrees. 


But theſe things you will find fo eaſe, that I need not infiſt further 
thereon. 


CHAP I 


Of the Chain, with the Divifion aud Uſe 
thereof. 


OME Surveyors ſtill Work by a Chain of 16 parts 1n a Perch, 

others (as Mr. Gunter in his Deſcription and uſe of the Settor, 
Croſs-Staffe, &c.) divide thewhole Chain of 4 Perches, into 100 
Links; but Mr. Aaron Rathborne in his Surveyor, Printed Anno 
1616, makes Diviſion of every Perch into 100 parts: That 1s to 
fay, firſt he divides each Perch into 10 parts, calPd Primes ; cach 
Prime whereof is again ſub-divided into 10 parts more, which he 
calls Seconds; and this is commonly called the Decimal-Chaan. 
But the Chain that I have uſually made for my ſelf, contains in 
each Pole 20 Links, ſo that in the Uſe thereof, I apply it to Dect- 


mal Operations, wherein to avoid Prolixity, I account two Links 
| Ft 2 to 
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to be one Prime, and one Link to be five Seconds; and yet not- 
withſtanding m — or Land-meaſure (unleſs it be out of 
Curioſity) it is needleſs to go nearer than a Link of your Chain. 
But ſeeing my intent in this Chapter, is only to ſhew you how 
you may ſpeedily Multiply the ſeveral Fractions of your Chain to- 
gether, as if they were whole Numbers: I will firſt ſhew how to 
effe& it by the DN=cimal-Chain invented by Mr. Rarhborze ; and 
then afterwards by my own of -20 Links in a Perch. 

Firſt therefore, Suppoſe I ſhould meaſure a Piece of Land (ly- 
[ing in the Form of an Oblong, as moſt Lands in Common Fields 
do) and find the ſame tocontainin Length 42 Perches, 6 Primes, 
and 4 Seconds ; in Breadth 12 Perches,s Primes, and 4 Seconds; 
therefore to effe&t my Deſire, I place my Numbers in all reſpetts, 
as is uſually done in Whole Numbers; and over every Fraction of 
the Multiplicand, place a Prick, or Point, and at the end of the 
Multiplier, place alſo as many Points as there are FraQtions in that 
Number; then Multiply your two Sums together, as though they 
were Whole Numbers, and the Product will tell you how many 
Perches, and =m_ of a Perch, are in that parcel of Land ; only 
you muſt obſerve, "That ſo many Pricks as you made, ſo many 
Figures mult you cut off from your Product to the Right Hand ; 
ſo will you have the true Value of your Land in Perches, and | 
parts of a Perch ; as the Example following will more clearly de- 
| monſtrate. 

An Example of a piece of Ground, whoſe Length is 42 Per- 
ches, 6 Primes, 4 Seconds ; the Breadth 12 Perches, $ Primes, 4 Se- 
conds ; which are thus Multiplied together, as it they were W hole * 


_— 


Numbers. 

Here you ſee there are two Fractions in the _ 
Multiplicand, which are noted with two Pricks 4264 
over Head, and as many in the Multipher, as 1284... 
they are marked towards the Right Hand; ſo 
that, as you ſee, after the Operation is perform- 17056 


ed, becauſe I have four Fractions, I mult {trike 4112 
oft with a Daſh of my Pen, the four laſt Figures 528 

of the Product towards the Right Hand, and 4254 
then will the Product ſtand- thus, 5474(976. — 
which intimate, that there are contained in this 54741970 
piece of Land, 547 whole Perches, and ,£33% 

parts of a Perch, which 1s near upon half a Perch. 

But becauſe a Chain of 20 Links in a Perch is more ready, and 
altogether as exaCt as the former, I will aiſo ſhew you in one Ope- 
ration how you may readily and truly work thereby. 'L herctore 
ſuppoſe a piece of Land be in length 36 Perches, and 16 Links, 
and in breadth 3 Perches, and 2 Links; and becauſe I have 20 
Links 1n a Perch, therefore that I may perform the Operation in a 
Decimal-way, I account but half the Number of my Links, and 

then the Sums will ſtand as follow. 


Now 
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Now Mulriplying the two Sums together, as 
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before was done, and marking the Fraction, I find 468 
the Sum of the Multiplication to be 1 1408. and in 
regard of the two Fractions, I ſtrike off the two laſt a 
Figures of my Produdt towards the Right Hand, 268 
and then the Sum wall ſtand on this wiſe, 114.08, x 04 


which 1s 114 Perches, and one 8th part of a roo; | 
and fo much 1s the faid piece of Land, according 11408. 
to + _ 7, | 

But if the Land had been 36 Perches, and 9 Links in |] | 
and }. Perches, and 3 Links N breadth; th you are oy oh 
the Numbers thus. 

Multiplying the two Sums together, and from EO 
the Product cut off the four laſt Figures, becauſe 3645 
of the four FraQtions, and thenthe Sum will ſtand 315.. 
on this wiſe 114.8175, ſo that the Land contains — 
114 Perches, and above three parts of a Perch. I$225 

But the Deſcription and Uſe of this Chain, is 3645 
more fully Illuſtrated;in Chap. 2. of the Appendix; 10935 
.Jand in Chap. 3. of the ſaid Appendix, is the De ———— 
{cription and Uſe of a. New Decimal Scale, exatt- 1148175 
ly fitted to the Diviſion of this Chain. 


CHAP. IV. 


To take the true Plot of a Field at one Station taken in 
any part thereof, from whence you may ſee all the An- 
gles, or Corners, of the ſame. 


| Uppoſe ABCD EF, be a Field to be meaſured. Firſt, cauſe 
1 I white Papers, or viſible Marks, to be ſet up in every Cor- 


ner, or Angle of the ſame ; then make choice of ſome convent- 
| A 


ent 


y 
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ent place therein, from whence you may belt view all the An- 
; gles thereof; in which place, as at H, plant your Table (covered 
| with a Sheet of clean Paper), and fo faſten it with the Skrew- 
; | pin, that the Table ſtir not, till your Work be finiſhed. Then 
| placing your Index upon the "Table, lay the Fiducial-line thereof 
upon the point H, repreſenting the place of your Station ; and 
then direct your fight to A, and draw a Line with your Compaſs- 
Point by the ſide of the Index upon the Paper ; which done, di- 
re& your ſight to.B (fill keeping the edge of the Index upon the 
point H) and draw a Line, as before; and fo in like manner di- 
rec your Index to C, D, E,and F, drawing lines upon the Paper 
by the edge of your Index, with the point of your Compals, and 
having finiſhed the ſame, meaſure with your Chain the diſtance 
of every of thoſe Marks, from the place of your Station at H, 
and then by the help of your Scale and Compaſles, ſet the ſame 
Diſtances, from the point of Station at H, in the Lines drawn 
| upon the Table, making a {mall prick with your Compaſs-point, | | 
at the end of every of them ; then with the point of your Black- | | 
lead Pencil, draw a ſmall Line from one point to another, as name 
from A to B, from BtoC, and from C to D, &c. ſo ſhall you 
have upon the Table, the exaQt Plot of your Field. 


CHAP. V. 


To take the Plot of any Field at one flation, in 
. any one Angle thereof, from whence all the 
other Angles may be ſeen. 


Irſt, as before, ſet up Whites in every Corner of the Field, as 
at BCDEF andG; then make choice of the moſt con- 


gr I 


venient Angle therein, from whence you may beſt view all 
the reſt, as A, which ſhall repreſent your place of ſtation ; and | 
Te . having 
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having fixed your Table there, as before is taught, apply the 
]the Index to the point A, and dirett the fights to B; then draw | 
the Line A B upon the Paper, and with your Chain meaſure the 
Length thereof, and ſet it down by the help of your Scale, from 
A to B. | 

Theni, ſecondly, from the ſaid point A, turn your ſights to C, 
your ſecond Mark ; and then draw with the one point of your 
Compaſſes, upon the Paper, the Line A C, meaſuring the Di- 
ſtance, and ſetting down the Length by the ſame Scale, as you 
was before taught. 6. y | 

In like manner direct your fights to D, E, F,and G, and draw- 
ing Lines upon the Paper, meaſure with your Chain, the Diſtance 
| of each of the ſame Angles from your Station-point at A, where 
your Table is planted ; then, with your Compaſſes, take from 
|-the Scale the faid Diſtances reſpectively, and ſet them down from 

the point A,, upon the ſeveral Lines, AD, AE,AF,AG; fo 
ſhall you have upon the Paper, the points A BCD EF, by which || 
Marks you may, by the help of a Black-lead Pencil, finely point- 
ed, defiribe the Lines AB, BC, CD, DE, EF, FG, GA, 
which will exa&tly repreſent the juſt Figure of your Field upon 
the Table, which will be greater, or leſſer, according, to the Scale 
you work by. 


—— 


CHAT. VE ; 


T's take the Plot of a Field at two Stations, 
when as all the Anzles thereof cannot be 
ſeen at one. 


the Ground, that you cannot trom any one place of the Field, 

e all the Corners and Angles thereof ; in which Caſe it beho- 
veth the Surveyor to make choice of two of the moſt conveni- 
ent places within the ſame : So that here you are to perform 
that by the help of two Stations, which before was efteRted at |. 
one. | 

'| Suppoſe therefore, that the Figure noted - with the Letters 
CDEFGHIKLM, be a Field to be plotted, which lieth fo, 
[that from no one place all the Angles thereof can be ſeen ; there- 
tore T make choice of two places within the ſame, for my Stati- | ' 
ons, as A and B, where I can conveniently view all the Angles. 
And firſt, I plant my Table in A, from whence can ſee the An- 
ples MCDEF; then placing the Edge of my Index (after the 
Table is fixed) upon the point A, I dire& my fights ſeverally to 
| all the Angles within my View, as to MC DEF, drawing Lines 
as 


I: oftentimes hapneth, through Hills, or the.,Spaciouſneſs of 
e 


Do EET 
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as before is direfted. in the preceding Chapters; which done, I 
meaſure every of them with my Chain, and note them down 
from my Scale, as formerly T ſhew'd. 

; Then (my Table remaining xd) I view the other parts of 
the Field, and make choice of the Point B for my ſecond Station, 
becauſe from thence I can ſee all the other Angles of the Field ; 
then ſetting up a white, or other Beacon there, I go back to my 
firſt Station at A, (where my Table ſtands fxd,, as T left it) 


upon which point T move my Index, till through the ſights there- 
of, I eſpy*the Mark at B; which done, I ſtrike a Line by the 
fiducial Edge of the: Index, with my Compaſs-point, extendin 
it:quite over the Table, as is repreſented by the Line Z X ; which 
being thus performed, I meaſure the ſtationary Diſtance A B, 
finding it 53. Perches, 5. Links (or 25. Seconds,) which I ſet] 
down from A to B, the place of my ſecond Station, by the help] 
1 wy youp and Compaſſes, in ſuch ſort as I have formerly 

ewed. OY | | 

Secondly, I plant my Table upon the Point B, and laying the 
'Edge of my Index upon the Line Z.X, I turn the Table about, 
| till through the fights 1 behold my firſt Station at A; then 1 
Skrew the Table faſt to the Staff; afterwards moving my Index 
upon the point B, I dire the ſights firſt to G, drawing the ob- 
{cure Line BG, containing 50 Perches, 5 Links : "Then again I 
direct the Index to the Angle H, and, find it diſtant from my 
ſtation 44 Perches; 12 Links, or 60 Seconds ; and thus turning 
my Index about upon the point B, I draw obſcure Lines towards 
the other Angles at I, K, and L, as I did before, and meaſuring] 
their reſpeQive Diſtances with my Chain, I prick down the| 
faid points, I, K, and L, upon my Paper, ever obſerving to take 
off with my Compaſſes, upon the Scale, the exa&t quantity of 
 Perches. and Parts, meaſured with the Chain. Laſtly, the {c- 
veral Points, or Angles of the Field, at CDEFGHIKL and 
M, being found out, and mark'd upon my Paper, I draw the 


Lines 


——— 


\ 
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Lines CD, DE, EF, FG, GH, HI,IK, KL, LM, and MC, 
which will repreſent upon the Table, the exaCt Plot of the Field 
to be meaſured. 


: | 
——c 


CHAYF. VI. 


To take the Plot of a Field from two Angles, 
when as all the ſaid Field cannot be ſeen 


from one. 


is work differs little from the former, for wheras there 

you made choice of two places within the Field, for your 
two ſtations, from whence you may view all the angles; fo here 
you muſt take two of the moſt convenient angles for the ſame 
purpoſe. Therefore ſuppoſe this figure ACDEFGBHI K, be 
a Field to be plotted, whoſe = es cannot all be ſeen from any 
one angle thereof, but as I go about the Field to view the fame, 


[ immediately ſee, that the Angles A and B, are the moſt fit | 
and convenient for my purpoſe, being ſeated upon higher ground 
than any of the other; wherefore, ſetting up a Beacon in the An- 
ple B, I repair to A, where I plant my Table, and faſten it with 
the Screw-pin; Then upon the point A, I apply the fiductal edge 
of my Index, and dire& the Sights thereof to C, and meafuring 
the faid diſtance with my Chain 41.50; prick it down upon the 
paper from A to C, according to its extention upon the Scale, 
and I make a prick with my compaſs-point, which will repreſent 
the point C. This done, I turn my index towards D, till 
G through 


"iſ | _ 
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&. 


rough the Sights thereof I eſpie my Beacon there placed, then 
__ Fry > 44. o8, I ſetit downan the faid line, and 
| make a prick upon the paper, which will repreſent the pointD, 
| In like manner I deal with the Angles at E and F:-__ 

Then ( my Table remaining fixed) I turn my Index about 
upon the point A, till through the Sights thereof I diſcover the 
point of my ſecond ſtation at B, and lee the Thread cut the mid- 
]dle of my Beacon there ſtanding: Then I meaſure the diſtance} 
finding it 54. 00, which known, I open my Compaſles to 54.up- 
lon my Scale of 32. to an inch, and prick it down 1n the line AB 

to B, where I again make a mark thus (®) upon my paper, for 
the place of my ſecond ſtation. Afterwards, I remove my Table 
from A to B (leaving a Beacon at A, when came from thence) 
and placing my Index. upon the ſtationary line B A,-I turn the 
Table about, till at length I ſee (through the ſights thereof) the 

Beacon I ſet upatthe place of my firſt ſtation; Then fixing my Ta- 
ble, as formerly I ſhew'd, I direCt my ſights to the ſeverall marks, 
at G, H, I, and K, and ſtrike lines upon the per towards them 
and meaſuring JIOnry their diſtances, I ſet *em ( by the help 
of my Scale) from B, toG H Iand K, where I make ſmall pricks 
| with my Compaſs-point; and then drawing lines ſucceſſively 
bout the Perimeter, from point to point, you ſhall have the xa 
Simmetry and proportion of your Field, as it is repreſented inthe 
figureby theformer lines AC, CD, DE,EF, FG,GHL,IK,and KA. 


CHAP. VII. 


To take the Plot of a Field from three Angles 
' | . whenall the Angles cannot be ſeen from two. 


Uppoſe this Figure be a Field to be plotted, and from no 
rwo Angles thereof, all the reſt can be ſeen : Wherefore I 
make choice of three Angles, as A, B, and C; and beginning 
firſt at B, I turn my Index upon that point, direQing it to I, H, 
and G, drawing forth the lines BI, BH, and BG and ſetting down 
upon the ſame (by help of my Scale and Compaſſes) the particular 
dimenſions found by the Chain, as is there expreſſed, I note the 
points I, H, and G. 

Secondly, Setting the Index upon the point B, I turn it forward 
towards, A,till thro? the ſights thereof I [2 the Beacon there ereQ- 
ed, to which I ſtrike aLine upon the Paper along by the edge of 
the Index,as the Line B ; A then I meaſure it with my Chain,find- 
ing it 45 Perches exactly, which taken off my Scale, I ſer the ſame | 
extent, with my Compatles from B to A, making fuch 2 mark as 
this (9) which ſhall repreſent my ſecond ſtation, trom whence (as 


before 


_ —_ —_ 


ad 


The Art f SURVEYING. 139. 


before) having placed the Index, upon the Line A B, and ſet 
the fights thereof to cut the point B, I ftrike the Lines A D, 
' B, A F, and likewiſe meaſure them with the Chain, 
making a little prick upon the Paper at D, E, and F, which ſhall 
ſhew upon the Table the true Symmetry and ſhape of that part of 
the Field. 


Thirdly, The Table ſtanding ſteady, and fixed upon the point 
of that Second ſtation A, and alſo rectified by the Line A B (for 
fear the Table ſhould be _—— you are then to turn the Index 
upon the point A, towards C, and when you ſhall (through the 
fights thereof) eſpie the Beacon at C, draw a Line along by the 
edge of your Index towards C (which for exaQneſs, extend 
forward and backward to the extremity of the ſheet of Paper 
\upon your Table) theg meaſure the ſtationary diſtance A C, 43 
P.20, to which open your Compaſſes upon your Scale, and ſet 
it down from A to C, Laſtly, coming to C, you are there to 
ere& your Table, and upon the Line C A ſet the Index, and 
then turn the Table gently, till through the Sights, you ſee the 
Beacon at your ſecond ſtation A, then ſcrewing faſt the Table, 
direct the Sights to the ſeveral Angles at K, L, and M, towards 
which (upon your Paper) ftrike Lines with one poynt of your | 
Compaſſes, by the fiducial Line, or edge of your Index, and 
then meaſuring the diſtances of every one of the ſaid Angles from | 
you, ſet down each meaſure in its own proper Line reſpeCtively, | 
as in the former Figure you may perceive, ſo will you have the 
true Plot of the Field. But in caſe that from three ſtations, you 

could not have ſeen all the Angles in the faid Field; thenafter 

[you had finiſhed theſe, you ſhould have removed your Table to 

a fourth, and there to have performed the reſt, or as many as 

there you could, and if any remaining, to chuſe a place for a 

fifth and a fixth ſtation, &. till you have finiſhed ; for the 
work will ineffe@ be the ſame with the former. _ 

| Gg 2 CHAP.| | 
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CHAP. IX. 


To take the Plot of a Field at two Stations 
within the ſame, from either of which al 
the Angles in the ſaid Field may be ſeen, 
by meaſuring only the Stationary-diftance. 


Itherto we have: ſhewed how to take the Plot of a Field, at 

one, two, and three Stations, or more, by meaſuring 

om the Stations to every Angle with a Chain ; _ but we ſhall 

now, and in the following Chapter, ſhew how to effect the ſam? 

more ſpeedily by ProjeQtion, from two Stations, and meaſuring - 
only the Stationary-diftance. 

Suppoſe C DE F G HI be a Field, and the true Plot thereof 
is required. It is therefore requiſite in the firſt place, to make 
choice of two ſuch convenient places for your Stations, as from | 
thence allthe Angles in the ſaid Field may be feen ; as A and B, 
| (which for the avoiding of Error, muſt be of a conſiderable di- 

ſRance,) then having ſetup Whites, or other marks in every Angle 
of the Field, plant _ Table at A ; where, upon the point thus 
marked (®,) lay the edge of your Tndex, and turn it about to- 
wards C, till through the Sights thereof, you eſpie the White, 


C 


or other mark there placed, and then by the edge of your Index, 

draw the Line AC. Secondly, Turn your Index towards D, | 

and draw the Line AD; and fo in like manner proceed war a 
ave 


OO 
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have drawn Lines from your point of Station A, to every Angle| 
in the Field, as 1s _— expreſſed in the Figure. 

Afterward (your Table ſtanding fixed) dire& your ſights to 
your ſecond Station at B, anddraw a Line by the edge of your 
Index (and be ſure to extend it far enough, that when you come 
todireCt your fight back again to the -firſt Station, you may not 
fail to lay your Index aright uponthe Stationary Line,) Then ex- 
atly meaſure the interval of your Stations, which in this Example 
we find 52 Perches, 3 Primes, o Sec. which ſet down from A | 
toB, then ſetting your Table at B, place the Index-upon the 
Line Z, B, A, X, ard turn it, till through the ſights, you efpie 
the point of your firſt Station at A, in which poſiture let your 
Table be fixed ; which done, lay your Index upon B, and dire& 
the Sights to all the _ in the Field as you did from the firſt 
Station at A, drawing {mall Lines with the point of your Com- 
paſſes along by the edge of the Index, and at. the interſe&tions of 
theſe Lines, are the Angles of the Field, as they are repreſented 
upon the Paper. | | 

Notwithitanding, this manner of working is very facile, and| 
of wonderful celerity, yet ſometimes, in reſpec of theacuity of the 
Angles, it is ſubje&t to error, and therefore it behoveth my Sur- 
veyor to make choice of ſuch convenient Stations, that all Lines 
drawn from either Station to the ſeveral Angles, may intrſe& 
each other withas large Angles as may be: And ifit be but diſ- 
creetly performed, you ſhall not only find it of quick diſpatch, 
but alſo accurate and marvellous uletul; eſpecially when you 
would on a ſudden know the juſt quantity of a Field, and want | 
time to meaſure it otherwiſe. 


: | 


CHAT. XL. 


To take the Plot of a Field at divers Stati- 
ons, by meaſurins only the Statunary- 
diſtances. 


V 1 


H E work of this Chapter difters not much from the laſt, 

and therefore I ſhall with brevity ſhew how to effeCt it. 
Suppoſe this Figure repreſent a Field, whoſe Plot is required. 
Firſt, having ſet up Beacons in every Angle of the Field, make 
choice of the moſt convenient place for your firſt Station, which 
let be at A, where planting your Table, and ſetting the Index 
upon the Point A, direC&t your Sightsto as many Angles ans 
as are within your view, as to H, I, K, L, and accordingly 
{trike Lines to every of them, as is before declared, which _ 
make 
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make choice of a fit place for your ſecond Station, where 0u 
may not only ſee all the ſame Angles you bcheld from the firſt 
Station, butas many more as you can, which imagine at B, then 
upon my Table ſtanding fixed at A, I direct the fights to B, 


and meaſure the ſtationary diſtance A B 33 perches; then takin 
up my Table at A,and planting it at B, I ptace the Index upon the 


ET 8. 


Line R BAK, and turn it gently about till through the Sights 
I ſee the Mark ſet up at my firſt Station A, and then removing 
the Index orderly, I direct - the ſights to all the former Angles 
(except K, which I cannotyetſee) namely to H, I, and L, making 
a little prick where theſe Lines interſe& the former ; which done, 
obſerve what other Angles you can diſcover, as thoſe at M, N, O, 
and G, andto theſe dire&t your Index, and accordingly, to each 
of them draw ſmall Lines with the point of your Compaſſes, 
as. before, then (letting your Table ſtand {till at B,) find out 
r [yourthird Station, as at C, where you may not only view theſe 
former Angles at G, M, N, andO, and the Angle K, which | 
at B could not be ſeen, but as many other yet unſeen, as youcan; 
then from B, direct your ſight to C, till you eſpie the ſame, and 
meaſure from B toC 33 p. o, which ſet from B to C in the Line 
| YS, When this is performed, plant your Table at C, and laying 
the Index exatly upon the Line SC BY, movethe Table till 
through the ſights, you diſcover the point B, and then again di- 
-* rect the Index to thoſe former Angles G, O, Ny M, drawing ſmall 
Lines till they interſe& the former. Afterwards conſider what 
other Angles youſhall find within your view, as F, E, Q, P, be- 
ing all the other Angles in the Field, till now unſeen, to which 
direct your Index, and deſcribe them as before. Laſtly, your 
Table yet remaining fixed, ſet the Index upon C, and turn it to 
D (your laſt ſtation) draw the Line VC D W, in which from 
C, meaſure the diſtance of your laſt Station 32 p, 50, placing it 

roOM 
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from C to D. Now having found the point D, lay your Index 
upon the line W D C V, and then turn the Table till you ſee the 
point C, and fo placing the Index upon the point of the laſt 
{tation at D , I dirett itto all thoſe ſeveral Angles at F,E,Q,P, 
and where thoſe lines interſett the former, make ſmall marks, 
then draw a line from one Point to another where the lines in- 
terſe, as EF, FG, GH, HI, IK, KL, LM, MN, NO, OP, PQ , 
QE, which will repreſent upon your Table, the true Plot and Sim- 
metry of the ſaid Field. 


CHAT I 
To take the Plot of a Field remote from you, at| 
two Stations, when you are not permitted to 
to come within it. | 


T often times hapneth that you are &ll'd to meaſure a Field, 
and may not (either by Waters, prong Aqygons danger 
of Suit, or other impediment) enter into the ſame, yet you ſhall 
find the work eaſie enough to be performed, for it differs very 


little from that manner of projection in the ninth Chapter, only 
that there your ſtations were both made within the Ground, and 
here they are without. ; 
Suppoſe the figure CD E F GH, be a Field, wherein I may 
in no wiſe enter, yet of neceſſity muſt the Plot thereof be taken, 
and therefore I make choice of two convenient ſtations without 
the fame, as A, and B, from each of which I can fee all the 
Angles of the ſaid Field; and having planted my Table at A, 
p the place of my firſt tation) I place the Fiducial-Line s 4 
ex 


<= 


A 
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I 
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Index thereupon, and direct it (as before was ſhewed) to all the 
Angles of the Field reſpeQtively, drawing Lines with the point 
of my Compaſs, as AG, AF, AE, AD, AC, AH. Then (m 
Table 'remained fixed) from A, I direQ the Index towards B, till 
through the Sights thereof, I eſpy the Beacon there placed, and 
having drawn out the Stationary Line A B of ſufficient length, 
I meaſure the diftance thereof in the Field, 86 p. 12 /. and place 
it on the Paper from A to B, then planting the Table at B, 
place your Index upon the Stationary Line B A, and then ſoftly 
move the Table, till through the Sights, you behold the Beacon 
ſtanding at A, which being effetted, direct your Index to all 
the ſeveral Angles of the Field, as you did beforeat A ; and the 
interſetions of- theſe Lines, will repreſent the ſeveral Angles 
of the Field, from which drawing the Lines CD, DE, EF, FG, 
GH,HC, it will ſhew the true Plot and Proportion of the Field. 
But if all the Angles cannot be ſeen from two Stations, you 
may take three or four, and perform your work withour, as you 
did within the Plot, inthe laſt Chapter ; but IT need not further |. 
explain this Matter, for he that aright underſtands the one, cannot 
be ignorant of the other, they both depending upon one and the 
ſame Principle, | 


CH A P. XIL 


[T6 take the Plot of a Field by the Chain only. 


T7 may fall out ſometimes that you may be required to meaſure a 
Field, when you have only a Chain about you, and cannot 
procure a Table, then in this caſe, you may make uſe of the way 


T- 
D- ENS 83 - 
OO 
O 
N | 
402 
by Fa 59-90 1 


heredelivered, which in ſmall incloſures, where the Lines are not 
much curved, will ſtand you inexcellent ſtead, Let 


_—_ 
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Let this 6gure CD E FG repreſent a Field to be Plotted. Firſt, 
I meaſure. with my Chain from F to C, which contains 100 
o, th:n I meaſure the ſide CG 59p go, and the fide FG 50 p 30. 
Whick done, I open my Compaſles upon the Scale to 100 
o, and {etting one Foot in the Point F, with the other I kat 
the Point C, next I take from my Scale 59p go, and ſetting one |. 
Foot in C, with the other I draw the Arch oP, then again with 
the diſtance F G 50p 3o, ſetting one Foot in F, draw the Arch | 
qr, cutting .the former Arch oP, in G ; then drawing two lines 
trom F and C to G,- we have the Triangle F CG exaQly de- 
ſcribed, according to the tenth Problem of the firſt Book. 
Secondly, in the Triangle CDF, the fide CD, contains 71 p 
o8, and the ſide F D 101p os, therefore (from my Scale) I take 
71p 08 and ſetting one Foot of my Compaſſes in the Point C, | 
with the other I deſcribe the Arch RS; next I take 101p 08, |. | 
' | (from my Scale) and ſetting one Foot in F, with the other I de- 
{cribe the Arch VT, cfoſhing the former Arch R S 1n the point 
D, then drawing two lines from C and D to F, we have limit- 
ted the Triangle C DF. 
Thirdly, in the Triangle DE F, becauſe the ſide DE contains 
83 ! go, and the ſide E F 38p 46; take 83 p go, from your Scale, 
and placeing one Foot in 12, with the other deſcribe the Arch 
XY, then open your Compaſſes to 38p 46, and fetting one Foot 
in F, with the other draw the Arch «A, interſetting the for- 
mer Arch XY in the Point E; Laſtly extending two lines 
from Dand F to E, you ſhall have the Triangle DEF, and 
ſo you have the entire Plot of the Field C D EFG, which is 
as exactly wrought, as if the Plot had been taken by yaur Index 
upon the T able. | 
More Examples I might add but he that rightly underſtands 
this, may perform any other. And albeit in the former Chap- 
ters, T have ſufficiently ſhewed how my Reader may Plot any 
Piece of Ground whatloever, ſeveral ways, after the moſt plain 
and eafje Method that can be deviſed (which I hope will yield 
abundant fatisfaQtion to all that Read and Practice it) yet ftoraf- x 
much as it is often required to take the Plot of a whole Man- 
nor (or. any part of a Mannor) conſiſting of divers Severals, as 
Arable Paſture and Wood-grounds, it will. be here neceſſary 
and convenient, to ſhew you an exaQ and-perfett way how the 
fame may ſpeedily be effe&ted; and to this End I ſhall, in the] 
following Chapter, endeavour to explain the ſame, by ſetting forth 
|to your view the beſt way to Plot any irregular ground, by go- 
ms round about the ſame, and afterward {Hall give you a per- 
tect and lively Model and Pattern of a Field, conſiſting of fun- 
dry Parts, wherein each Ground is to be Plotted and laid down 
together in an Intire Plot upon Paper, according to the juſt or- 


der and Proportion, as it lies in the Field. - 
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| | Common and o_ way uſed by my ſelf, and other Pra&i- 


, [can reap any Profit 
uy thing that may be Commodious to the Reader, it will in the 
\f 


| {Scale is moſt fit for his purpoſe, in Plotting and laying out In- 


C H A P. XIIL 


To take the Plot of a Field, by meaſuring, 
from one Angle to another, round about the 
ſame. 


N the former Chapters we have ſhewed after the moſt eaſie 

and artificial ways yet invented, how the Plot of a Field 
may be had and obtained ſeveral ways ; yet becauſe in Old In- 
cloſure, it happens for the moſt part, that you can ſeldom find 
any of the Hedges ſtraight, any conſiderable diſtance, and oft- 
times one fide is bounded with ſome River, or other crooked 
Gutter, it will be requiſite in this Chapter to ſhew you the moſt 


cal Surveyors, which I ſhall here the more willingly do, in re- 
gard this mannerof Working (which I know by long experience 
to be the moſt abſolute of all others) is hitherto negle&ed b 
all former Authors, that have written upon this Subje&t ; at lealt, 
they have ſo ſlenderly handled the fame (perhaps for want of uſe 
and PraQtice) that ay few, or none, that have Read their Works 
om them, and therefore I ſhall here the 
more amply inſiſt thereon. And to the end I might not omit 


Place be very requiſite to ſhew the young Practitioner what 


cloſure, and other Grounds, Firſt therefore in ſmall Fields, that | 
exceed not 60 or 70 Acres, you may Plot by a Scale of 1o or 12 

parts inan Inch, and fo bring your intended Plot all upon one ſheet 
of Paper. But if your Field be larger, and under 2co Acres | 
you may uſe a Scale of 16. If greater, and yet under 3oo Acres, 
the Scale of 20, but if under 5co Acres, the Scale of 24, may 
ſerve your turn, however thoſe of 16 and 20 in the Inch, are 
the ordinary and, common Scales now uſed, for though your 
Ground contain 500, 1000, or 2000 Acres, yet may the Survey- 
or very aptly uſe them, by ſhifting of Paper, and afterwards 1n 
the Houſe, putting the ſeveral Sheets together with Mouth-glew 
and ſo make an entire Plot thereof; yer if your Field conſiſt of 
three or tour thouſand Acres, and you would have the Plot of 
a leſs proportion, you may ule a. Scale of 24 or 32 parts in the 
Inch, though for my part I never yet, theſe. 25 years, that I 
have ( in a manner) daily pradticed the Art, ever uſed any 
Scale above 24. But becauſe I would not excced my intended 
limits, neither have the Diagrams too large for an ordinary 
Ottavo, I ſhall (as before) in all my examples make uſe of a 
Scale of 32 in the Inch. But to my purpoſe. 
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ſuppoſe this irregular Figure ABCDEFGHIKL 3 repreſent 
Field, into which when 1 firſt enter, I cauſe Whites to be ſet 
up in every Corner of. the ſame, which done, I make choice of 
the moſt convenient Angles thereof for my Stations, not regard- 
ing their number whether I make 34,5, or 6: Stations, yet the 
fewer the better, but you muſt always take ſo many, as- you 


may clearly ſee from one to another. "Thus in the former fi- 
gure, I make choice of my firſt Station at X, asa place moſt fit 
or my purpoſe, in regard from thence I can ſee the Point L, and 
therefore 1 ſend one with a Beacon to S, ſo as when I go on 1n, | 
the. Line X'S, I may make a tangent at B, then planting my | 
Table at X, I dire& my Index to D, and ftrike the line X D, 
which I meaſure, finding it 5p 3o, and this I fet down from 
X to D, and fo make a Prick at D; this done, I direct the In- 
dex to S, And ſtrike the line XS, then I meaſure one in the 
ſaid Stationary line, till I come to Z, 47p Zo from X, where 
laying my Index upon the line S Z X; I direct the fights to X, 
and there fix.the Table with the Screw-pin, then turning the 
Index upon the point Z, till through the fights I eſpie the White 
at C, I then ſtrike the line Z'C, and finding the diſtance +13 p. | 
5o, I ſet it down from Z to C, where I make a point, and 
draw the line DC. Then I go on with my former meaſure till 
I come to B 68p 40 and there I make a Point, and draw the 
line C B, which done, I go on carefully with my former Mea- 
lure till I come to the place of my Second Station at S, finding 
the Stationary-diftance X'S 95p 10, which from my ScaleI apply | 
trom X to S, where I make tor my ſecond Station ſuch a mark 
as this (9) then planting my Table there (as I ſhewed betore) 
I dire&t my lights to A,& and L, andI find SA 13p.o, SH 9po. 
and SL.3p 0, which ſet down ſeverally upon their reſpective lines, 
I have the points A, 3 and L upon the Paper, then drawing the | 
lines A B, A and 9 L wehave one the fide of the Field deſcribed. | 
| | H h2 Secondly, 
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Secondly, I plant my Table at S, and laying the fiducial line 
of the Index upon the line SX, 1 move the Table till through 
the ſights I efpie the Point X, then fixing my Table, I turn m 
Index about upon the point S, till through the ſights I ſee the 
Beacon at P, and by the edge of the Index, I draw the line SP, 
which-done, I proceed, and meaſure on the Stationary-diſtance, 
but as T go on and am come to 'T, 35 p from my ſecond Station, 
I obſerve Tam in a manner againſt the Angle K, whereforelI plant 
my Table there, and direct the fights to K, then I meaſure the 
diſtance, finding it 7p 50, which I ſet down from T to K, and 
draw the line LK, which done, I continue my former meaſure 
S'T toP, and finding it 52p o, I ſetit down from Sto P, where 
again I make ſuch a mark. (0) 

Thirdly I plant my Table there and laying my Index upon 
the line « PSK, I turn'the Table about, till through the ſights I 
ſee the place of my ſecond Station S, then (the Table being theres 
fixed) I direCt the ſights of my Index from P to I, and finding it 
(by the Chain) to contain 4p. 60, I ſet it down from P to I, 
which done, I deſcribe the line KI with the point of my Black- 
lead Pencil, as before. Afterwards from P, I direct the ſights 
to my laſt Station-at G and draw the occult line PG, then 
meaſure on with my Chain from P towards G and when I come 
to N 37p 10,(where I make a prick with the point of my Com- 
pailes) I perceive I am almoſt againſt the Angle H, then laying 
my Index upon the line PG, I turn the Table till I eſpie G 
with the Foreſight, and P with the Back fight (by which you may | 
know whether you be exaQtly 1n the line or no,) which done fix 
your Table, and dire&t your fights from N to H, pricking down 
the diſtance 7 p 40, and ſo with my Pencil deſcribe the line IH, 
and after this is done, continue on your former meaſure began 
from Þ till you come to G (your laſt Station) which ybu ſhall 
an tO be 85 p o, Which ſer down to G and mark it again 
thus. (9) 

Laſtly, At G plant your Table, and lay the Index exa&ly up- | 
on the Line Y GP ?' then turn the Table gently (for fear of 
| ſhaking the Index off the Line) till through the Sights you eſpie 
the Beacon at P, which done, fix your Table and remove the In- 
dex, directing the Sights from G to the place of your firſt Station 
at X, where you began, and if it cut the mark, it is very proba- 
ble that your plot is exact; then I meaſure on towards XN, 
and when TI have gone to O, 18 p 60 from G, Ideſcribe the 
Angle F, drawing the Line G F, and meaſuring ſtill on, I find 
| the tangent point E 39 p 3ofrom G,which I note with the point of 
| my Compals, drawing the Lines F E and E D; which done, I 
continue on my former meaſure in the Line G X, finding it to be 
f exactly 65 p 9go,. then becauſe the ſame extent taken from the 
Scale, falls uponthe Plot preciſely in the point X, where I firſt 
A, it is an infallible ſign that the Plot of the Field is exattly 
taken. 
| Now becauſe this manner of plotting ground is the moſt ex- 
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ceflent of any other, and is that which the Surveyor ſhall 
find at all times moſt apt for his Purpoſe, it will not be amiſs to: 
| = you another Example, wherea Field runs into many irregu- 
ar Nooks and Corners, wherein I will uſe all poſſible brevity- 
* | giving you onlya ſhort demonſtration, in regard I have explained 
| the former figure ſo fully already, fo that he that knows how to 
_ this one, may quickly apprehend. the work of the other: 
or they are both grounded upon one'and the ſame Geometrical 
| principle. | | 
Let us ſuppoſe this Figure noted with the Letters ABCDE 
FZYNXI@aLMNOdPQ beaField, whoſe Plot isrequired. 
Firſt, (when you have ſet up Beacons in every Angle thereof) 
plant your "Table at R, and from thence dire& your Sights toS, 


remembring as you meaſure on the Line R S to arkthe Tangent 
\ [at C, which falls out at 26p 3o, and after you have meaſured 
on to 45 p 70, take the diſtance of that Angle, from your Sta- 
tionary line, at B 4 p 60, which note as before, then Meaſuring 
on to S, you ſhall find the whole length of the Stationary line 
RS to be 92 p 80, at the end whereof mark the Point S. After- 
wards ſetting your Index upon the faid Stationary line, turn the 
Table till through the —_ you ſee the Beacon at R, and there 
fix it, then Dire& the {ights from Sto T, and as you meaſure 
on that line, Remember when you come to 9, to take the An- 
ole Q, as before was ſhewed, but go on ſtill meaſuring the Sta- 
tionary line to'T 41 p 10, and on your Paper at T, make a mark 
thus (@) for your ſecond Station: agd this being done, lay the | 
Index upon the line a T'S © and turn the Table, till through 
the ſights you ſee the Beacon at S, in which Situation fix your 
Table, and then dire the ſights to your 4th Station at V, draw- 
ing the line T V, (noting it on' the edge of the paper on both 
ſides the Table as at Y and 5) then from my Station-point T, 1 
dire the ſights to P, which I meaſure, and deſcribe, as I wy 
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merly taught, drawing black lines from point to point, for the out. 
bounds of my Plot, as I go on ; which being performed, I rhea- 
ſure the Stationary line 'T V 41p 50 and mark-the point V up- 
on my Plot, but as I was meaſuring on that line, and had gone 
from the point of my third Station T to I 6p o, I find That a|., 
convenient Place to take the Angles d,O,N and M, and there. 
fore ſetting down my Table there, place the line TV, upon m 
Table Anſwerable to that in the Field, which L do by my In- 
dex, as before is ſhewed, then I dire@ the ſights ſeverally to all 
the ſaid points, and after they are meaſured, let them be fer 
down upon the Paper as before. | | 
Fourthly, plant the Table at V, and laying the fiducial edge 
of the Index on the line & V T Y, turn the Table, till through 
the ſights you ſee the Beacon at T, then fix the Table, and 
from the point V dirett the ſights to L, deſcribing it as former- 
ly. Afterwards (your Table being ſti]l tixed) ſet your fights from 
V toX;, and as you meaſure on that line and are gone from Y 
21p 95, that you touch the hedge at K, there make a mark 
and deſcribe the line L K, and when you coine to = 26p o from 
V,7T find it a fit \place to plant my Table, direQing the ſights 
to V x, and then (Screwing faſt the Table) I ſet up a Beacon 
at H, near the Angles L,X,Y,Z, and going back to=, I dire&my 
ſights to H, and finding the diſtance gp o, I ſet it down from 
= to H, then I plant the Table at H and laying the Index upon 
the line H =, Iturn the Table till I efpie the Foint =, in which 
ſcite (when IT have fixed the Table) TI lay the Index upon the 
point H, and ſtrike the lines H a, HI, HX, HY, HZ, which mea- 
ſure and deſcribe, as hath been ſhewed ; then go back to your | 
Stationary line- VX, and continue on that meaſure formerly be- 
gan, till you come to the "Tangent point F 5op o, from YV, 
where make a Mark with the point of your Compaſles and 
draw the line ZF, and keeping on meaturing to X\T find it 
67p 80. Laſtly, planting the Table at X 1n its due order, di 
rect the ſights to E ſtriking the line XE, then meaſure its diſt- 
ance and {et it down as betore, drawing forth the lines FE and 
ED, which done lay the Index upon the lne * XR q; andit 
throught the ſights you eſpie the point R, where you began, 
It is an argument your work is good, but for further Trial of 
the Truth thereof you are to meaſure the line XR upon the 
ground, and if jt agrees exactly with your Plot, it ſhews that 
the Plot is truly taken. | 
| In this like manner you may take the Plot of a Wood, or 
other Mooriſh Ground, by going round about, and making ob- 
ſervation at every Angle, as you ſee it performed in the Work 
of this Chapter 

There 1s one thing neceſſary to be obſerved, that when you 
are Plotting of Ground how you may know by your Chard and 
Needle whether you ſet your Index upon the right line, or not, 
for ſometimes when you have many lines upon your Plot, and 
are in haſt of Buſineſs, you may ſbon (through the Multiplicity 
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of lines) commit an error of this. kind, and ſo when you come 
to cloſe the Plot, you. may diſcover yonr error, and not before: 
To avoid this Inconvenience, you are (as foon as you have Plan- 
ted your Table at your firſt erqquaen 5 obſerve at what degree 
the N wang ang 0 and if you work true, and miſtake not your 
line, you {halt find it ſtand upon the fame Degree, at every Sta- 
tion round about the Field, but if there be any error in your Work 
(as there muſt of neceſſity when you dire& the Index back 
a wrong line) then will your Needle ſtand upon ſome 
Point diſtant from the former, 1n which you began, which witl 
be more or leſs ſrom the ſame, anſwerable to the refletion of 
the line you took from the true one. Let me therefore adviſe, 
' | that at every Station you have ſpecial regard hereunto; ſo that 
if you chance at any time to fail, you may re&ifie your error, 
before you depart from that Station. | 

And now I am ſpeaking of the Chard and Needle in'your 
Table, I will not adviſe you at any time to plant the Table there- 
by, as ſome do; for I well know it is too ſmall and inſuffitient 
for that purpoſe ; but rather (as I have all along taught) to make! 
uſe of fore-ſ{ight and back-ſight, from ſtation to flation round a- 
bout = Field. And thus much I thought fit to admoniſh 
you of. 


CH A P. XIV. 


To take the Plot of a Lordſhip, or Mannor, 
Confifting of divers ſmall Fields, Paſtures, 
Weo9d-grounds and the like. 


Aving in the $r=- Chapters ſufficiently taught how to! 

Plot all manifr of Grounds whatſoever, I ſhall not here 

particularly reiterate my former Demonſtrations, and yet ſhall 
ſhew how you are to proceed about the ſame. 

Suppoſe this Figure, or Diagram, be part of the Mannor of 
Burton-Lazers, near Melton-Moubrey, in the County of Leiceſter, 
which is to be Meaſured and Plotted. Firſt therefore, accor- 
ding to the direQions before delivered, after I have made 
choice of convenient Places for Beacons, as at «,:r, a, Z and L) 
I plant my Table at «, where having deſcribed the Angles I and 
K, I draw the line K I, then I direCt the fights to ”, to which 
I meaſure and there planting the Table I dire& the ſights ſeve-J 
rally to H,G,F,e,b and Q, and by the = my Scale and 
Compaſſes I deſcribe them, as hath formerly beenſhewed, draw- 
ing the lines, TH, HG, GF, Fe, e b and b Q. Next (the Table 
remaining fixed) I ſet my fights to a, which I meaſure finding 
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| it 56P 55; butasI comeon to X q9 o, from n, I interſeQ the 
Hedge DP Oin the point X, which I note with the point of my 
Compaſs. Again I plant my Table at +, in ſuch manner as 
| | hath been formerly taught, and deſcribe the lines > C, a P, a0, 
which I meaſure ſeverally, and ſet them down from my Scale, 
drawing, the lines ED, DC, DP, PO, then direQting the ſights 
from a to Z, I meaſure the diſtance 71p 60, which I prick 
down from A to Z, and mark the point Z; bur as I go on that 
line, when I come to Y, I take the depth of the Angle B 5 po, 

which I deſcribe as in the Figure, drawing the line C B; and 
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likewiſe when I come to T, and interſeQ the Hedge TP, I 
make a mark there; and being arrived at 4, I plant my Table, 
where I reQifie the fame in all reſpes, as'1s ſhewed in the for- 
mer Chapters; which done, I deſcribe the Angle A, then Ifet 
the ſights to L, and meaſure the line, but coming to 4, I de- 

{cribe the Angle N ; and after I have meaſured 29 p 80, from 
Z, 1 touch the Hedge at M, where I make a Prick, drawing 
the lines A N, and N M. Afterwards meaſuring on to L 61p 
50, 1 deſcribe the line ML, then I plant my Table at L, direQing 
the ſights back to Z, and the Table ſtanding fixed, I lay the 
| | Index upon the line y Le, and if it cut the Beacon at a there 
415 hope the Plot will cloſe: next T meaſure on in the fame line 
jand when I come to P 32p 40, from L, I make a mark drawing 
a line fromP to S, ( becauſe the line is ſtraight) in which line 
I meaſure from P to X, and find it 34po, and from X to x 
| 9 p60, which I deſcribe drawing the line x M, fo is Horſe-Cloſe 
and Home-Paſture finiſhed : Then I continue my meaſure 4 
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ward in the ſame line till I cometo O 56 p 80, from my Station 
.at L, and there making a mark, I draw the line Os Q; then 
I meaſure on in the ſame line to 41 p 10 and draw the line 5 X, 
which done I perceive the whole work is finiſhed, and I have 


ed therein. Andifthere had been more Grounds you ſhould have 
dealt in like manner with them, and proceed from one Cloſe to 
another till the whole be finiſhed : and if there be any Houſes and 
Homeſteds, you are to take them in and deſcribe them ; as alfo 
all Streets, Lanes, High-ways, Mills, Trees and the like; but 
| Praftice, better than many Words, openeth this: Yet one thing 

in this manner of working I cannot omit, that when you come 
to take the Plot of a Town that is Spacious, (which commonly 
lies within the body of your Plot) you muſt proceed from Street 
to Street, and from Lare to Lane, deſcribing all the faid Streets, 
Lanes, Houſes, Homezteds, and other edifices, which lie within 
your view as you go; and if you cannot conveniently go about 
them, then at Gates and other open Places, you muſt (from your 
main Stationary-line) make little inward Stations, in meet and 
convenient places, which you ſhall find very commodious in make- 
ing a true Plot. But if you can paſs through back Lanes with 


to your own Conſideration, not doubting but that from what is 
already faid, you will be throughly enabled, not only to take the 
Plot of a Single Field, but alſo of a whole Mazzor , whenever 
the ſame is required. 

Having now ſhew*d you (with ſome brevity) after what man- 
ner you are to proceed about taking the Plot of leſs and greater 
quantities, and many ſeverals together, as a whole Lordſhip, or 
| Mannor ; and what courſe is moſt fitting in laying down and de- 
ſcribing the true proportion and ſymmetry thereof upon Paper 
(which IT might have done after a far larger Method ; but I 
ſhould then not only have been more tedious and Prolix, but al- 
ſo more obſcure and lefs profitable to my Reader: ) and there- 
fore it may ſuffice to give you onely the Plot of a part of a 
Mannor, by which you may by InſpeRon, and the help of what 
hath been afore delivered ; ſee the whole progreſs of my procee- 
dings in doing the fame and may thereby be able to do the like, 
as oft as occaſion ſhall require it : See the Scheme in Chap. 27 of 
the followins Appendix. | 


I 1 CHAP. 


obtained the Plot of the whole Field, and every Ground contain-| 


your Table, and have the liberty to make fit Stations on] 
the out-ſides, it will better ſerve your purpoſe, but I leave this 
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To take the Plot of a Field by the Degrees. 
on the Frame of the Table. 


ereas 1n wet weather you cannot keep a ſheet of Paper 
upon your Table, it will be convenient in a tew words, 
to ſhew you the way how to effect the fame, by the Degrees on 
the frame of the Table. The uſe whereof 1s thus. 
Place your Table at the Second Angle, and having Screwed it 
faſt, turn the Index about _ the Ceatre, till through the Sights 
you eſpie your Beacon erected at the firſt Angle, and Note the 
Degrees cut by your Index, upon the frame of the Table ; then, 
turning your Index about, dire&t the Sights thereof to your Beacon 
ſet upat the Third Angle, and obſerve the Degrees there cut up- 
on the Frame, and ſo by the difference of them you ſhall have 
the quantity of the Angle at your firſt Station: then meaſure 
the diſtance from the firſt Angle to your Station, which you 
are to note down 1n your Book, as alſo the quantity of the An- 
gle before taken; next meaſure on to your ſecond Station (which 
1s the third Angle) and there plant your Table as before, taking| 
the quantity of the Angle there made and the Stationary di- 
ſtance, both which inſert in your Book, and ſo proceed from one 
Angle to another, till you have finiſhed the whole Field, ta- 
ing the yy 1 he wo Angle and all your Stationary-di- 
ſtances, as ſhall be more fully declared in the following exam- 
le. 
c Let AB CDEbe a Field to be meaſured, and being wet and 
moiſt weather, I cannot put a ſheet of Paper upon my Table; 
therefore, after I have ſet up my Beacons in every Angle of 
the Field, I firſt meaſure the ſide E A 57p 40, and then I plant 
my Table at A, from whence I direQ& the fights to E, and I 
find it cut upon the Frame at 3o Degrees 10 Minutes: next 
from A, I ſer the ſights to B, and find it to cut at 160 Degrees 
o minutes, the difference is 129 Degrees 5o Minutes, which 1s 
the quantiry. of the Angle at A, which I note in my Book; as 
alſo the fide E A. This done, I meaſure on from A toB 55p. 
8o, and at B, Iagain plant my Table, where I find (according 
to the former direQions) the quantity of the Angle 10 3D. 
io M. which I ſet down in my Book, together with the ſide 
AB; and 1n this manner I proceed from Angle to Angle, and 
from Side to Side, till all is finiſhed: fo in this Example will all 
the obſervations taken in my Book ſtand thus, 
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Gr. Mein. Per. Pts. 

'A 129 5of AE $57 40 

B 103 10 & B - $4 oo 

Angles : |/C 104 go[ [Sides [B C 55 12 
;\D gd 40 CD 78 50 

[E 1607 46 DE 58 80 


Now, that you may know whether or no you have taken all the 
Angles of the Field exaGtly; you are to collect the quantity of 
all the Angles found at your ſeveral obſervations into one Sum 
then multiply, the Semicircle, 180 degrees by a Number leſs by 
two than the number of Angles in the Field, and if the Factus 
hereof be equal to the total Sum of the Angles, then is your 
Work right and good, if otherwiſe, it is to be corrected. 
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. Example. Tn the former Work the ſum of the Angles was 
found 540 Degrees o. Minutes, and their number 5; therefore I 
multiply 180 by 3, ( which is leſs by 2 than the number of the 
Angles) and the Produ& 540 degrees o. minutes agreeing ex- 
attly with the Sum of all the Angles in the Field, it argues 
that the Work is exaQtly performed, The Geometrical ground 
hereof depends upon theſe two Propoſitions. 
1. In omni Trianzulo tres Angli ſimul ſumpti, ſunt duobas Rettis 
«quales, EuC. 1. 32. Ra. 6. 13, | 
In every Triangle, the ſum of the 3 Angles are equal unto | 
2 right Angles, according to our firft Book and 17th Problem. 
2, Cujuſcunque 'Triangulati latera ſunt binario plura \Triangulis a 
quibus conſtat. Ra. 10. 2. , | 
The ſides of a Triangulate are more by two than are the Tri- 
| I1 2 angles 
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1angles of which it is made, as you may lee in the exghteenth Pro- 
blem of our firſt Book. 
Note, That this Rule holds good when all the Angles of the 
Field are inward Angles, or leſs then 180 9. but if greater, you 
Are to take their Complements, and then work as before. 
Now having taken the quantity of all the Angles and Sides 
of your Field, I will here ſhew you how to ProtraCt, and lay 
down the ſame upon Paper. 
' | it. Therefore having drawn forth the line AB upon Paper 
lace the Centre of your Protractor upon the point A, an 
by the Scale thereof upon the ſame, from which line (upon 
the Semicircle of your ProtraCtor) ſet off the quantity of that 
Angle 129 degrees, 50 minutes, and draw forth the line A E, 57 þ. 
40, from your Scale, and the line A B 55 p. 80. 

2. Lay the Centre of your Protrattor upon the point B, and the 
Side thereof A F upon the line B A before deſcribed ; and upon 
the Semicircle of your ProtraQtor ſer off the Angle B 103 degrees, 
10 minutes, drawing forth the 'line B C 55 p. 12, by your Scale 
and Compaſles. - | 

3. Lay theCentre of your Protrattor upon the point C, and 
place the Side thereof A B upon the line C B, from which (upon 
the Semicircle) number 104 degrees, 4o minutes, where make a 
mark, and through it draw the line C D, ſetting 78 p. 50, there- 
on, from C to D. 

4. Bring the Centre of your ProtraQtor upon the point D, and |* 
ſet the Side A B thereof upon the line D C, from which (in the 
limb of the Semicircle) number the quantity of that Angle 98 
degrees, 40 minutes, where make a {mall mark, and through. it 
draw 'the line D E, the length thereof being 58 p. 80. 

Laſtly : Lay the Centre of the Protraftor on the point E, and 
the Side thereof A B on the line ED, then in the limb of the |} 
ProtraQtor, accounting 103 degrees, 40 minutes, from the faid 
line E D, you ſhall find it to cut exaQtly the line E A formerly, 
|deſcribed upon the Paper, leaving the fide E A to contain 
$7 PÞ- 40. | 

Thus have you now protracted the faid Field, according to 
the obſervations you made by the degrees on the Frame of your 
Table : But you ſhall find that Practice, better than many words, 
will make this apparent ; however this manner of working, as 
it is more troubleſome and difficult than any of the former ways 
before deſcribed, ſo may the Surveyor be ſooner miſtaken in it, 
than 1a any of the reſt; and therefore, as I have plac'd it laſt in 
order, ſo I would never have my Surveyor uſe it, but when 
neceſſity compels him, as in wet and ftormy -Weather ; and the 
rather, becaule it takes up more time and labour than ordinary, 
to little purpoſe ; but T leave it to the conſideration of the Rea- 


der, to whom (I hope) I havegiven abundant fſarisfattion in the 
preceding Chapters. 
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CHAP. XVI. 


Of the Meaſuring of Fills and Dales, with 
the beſt way of Plotting theredf. 


Irſt take the Plot thereof by the Perimeter, according 
to the 13 Chapter, and reſolve it into the greateſt Trape- 
zum that the Plot will bear, then let: fall Perpendiculars to the 
Baſe; which done, go into the Field, and meaſure with your 
Chain thoſe lines which repreſent the Baſe and Perpendiculars, 
which you ſhall find longer than thoſe lines in the Plot, and 
caſt up the Plot by thoſe Nunibers, not by thoſe lines, and you 
ſhall have, not only a true Plot thereof, bur alſo the juſt quantity 
and content, as the ground 1s unlevel, Other ways I could ſhew 
you, but being troubleſom and not fo exaQ as this, I will at 
this time omit them. 


= 


CH A P. XVII 


To find the juſt quantity, or content, of any 
prece of Ground. 


L'though in the third Book I have ſhewed how to mea- 

{ure the ſuperficies of any regular Figure whatſoever, as 

the Geometrical-{quare, Parallelogram, the Triangle, Trapezium, 

the Circle, and the like; and alſo how to meaſure any irregular 

Figure ; yet I hold it neceſſary to adjoyn one Example more, 
which will illuſtrat the uſe thereof more fully. 

Suppoſe: this Figure A B @DEFG, be the Plot of a Field, 
drawn upon the Table by a Scale of 32 in an Inch, and the ex- 
a&t content thereof is required. - 

Now, becauſe it is an irregular Plot, lying neither in the Form 
of a Square, Parallelogram, Trapezium, nor Triangle ; therefore it 
muſt be reduced into ſome of theſe forms ; which to effeQ, I 
firſt reduce the main body of the Field into the Trapezuum 
ACDPF, and the reſidue of it into three Triangles, as ABC, 
DEF; and AF G. : 

Then to know the juſt quantity of Acres the Field contains, 
I firſt meaſure the Trapezum A CD F, to which end I take 
the length of the Perpendicular D M from my Scale 52p o, and 
the length of the perpendicular AK 49 p. o, which I add ingather; 

an 
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| and they make 101 p.o, which IT multiply in half the Baſe C Þ 
Fe 56p o5, and the Product 56671 p, o5 1s the Content of the Tra- 
pezium A C DF. 

In like manner for the Triangle A B C, I multiply half the 
Baſe 40.20 by the Perpendicular B N 5 po, and the Produ& is 
the content of the Triangle ABC 201 p 00. | 
So, for the Triangle AGF, I multiply half the Baſe 35 p oo, 
by the Perpendicular G H 12 p 80, and the ProduQt 448p oo, is 
the Content of the Triangle. 


_— 


Likewiſe, in the Triangle DEF, the Baſe DF is 88p 60, 
and the Perpendicular E L 9 p. o, therefore I multiply the half 
Baſe 44 p. 3o by the Perpendicular 9p. o; and the Fattus 398 p. 
| 70,. is the Area, or content of the Triangle DEP. 
| Laſtly, T add the ſeveral Sums together, and they give the| 
Content of the whole Figure. 


The Area, or Con- JTriangle ABC 201. oo 
tent of the Triangle AGF 448. 00 
| Triangle DEF 398. 70 


The Area or Content of the whole Field. 6708. 75 


"3 ACDF $5661. og 


Which being reduced into Acres, yieldeth the Content of the 
[_ & ug 41 Acres 3 Roods, 28 Perches, and three quarters of 
a Perch. | 
| After this manner you may caſt up the content of any irre- 
gular Field, by reducing it into Trapezias and Triangles and 
adding their ſeveral ProduQts into one Sum, which ought heed- 
tully to be regarded, as being one of the moſt material Things } 
belonging to the PraQtice of the Surveyor ; for unleſs he be _ 
ec 


——— 
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ture aright. 


”_ OY OE 


— 


CH A P. XVII. 


To reduce Perches into Acres, & contra. 


& de compoſitione Ulnarum & Perticarum , it is ordained, 
That 3 grains of Barley, dry and round, do make an Inch ; 12 Inches 
do make a Foot; 3 Feet do make a Tard; 5 Tards and half do make 
a Perch ; and 40 Perches in length, and four in breadth, do make 
an Acre. So that 16 Feet and a half, ſquare, is a Perch, according 
to the Statute, and 160 of theſe Perches make an Acre; when 
therefore you are to reduce any number of Perches given into 
Acres, you mult divide the number given by 160( which are. 
the number of Perches, contained in one. Acre) and. the Quo- 
tient will ſhew how many Acres are therein; and if any Per- 
ches remain after .your Diviſion, and that Number exceed 4o, 
|divide again by 4o, and the Quotient will ſhew the Roods, 

and the remainder the Perches : Example, Suppoſe you wereto turn 
547 into Acres, therefore firſt T divide 547 by 160, and the 
Quotient will be 3, and 67 remaining, which divide by 4o, 
the Quotus will be 1, and 27 remaining ; So that it amounteth 
to 3 Acres, x Rood, and 27 Perches, 

Again if you would reduce. 6708 Perches into Acres: Di- 
vide (as before ) by 160, and the Quotient will be 4x ; and 148 
remaining, which 148 being divided by 40, the Quotient will 
be 3, and 28 remaining, ſo that the true quantity in Acres 
will be 4x Ac. 3 R. 21 P. 

But you may with more celerity reduce your Perches into 
Acres, if you cut off the firſt figure of your Sum toward the 
Right-hand, and then divide the ſum remaining by 4, and the 
work will ſtand thus. 


2 
In this Paradigm, the 167 are ſo ma- 67018 
{ny Roods, and 28 Perches remaining. 167 


| 3 
Then in like manner divide 167 by 4. and the 167 
Quotient is 41, and 2 remaining ; ſo will the ſum of __4 
= Perches given contain, 41 Acres, 3 Roods, and 41. 3. 28 
2d Pole. | | 


7: herein, he can never 'perform any Work of that na-| 


Ccording, to the Statute of 33 Ea... De terris menſurandis, | 


—J 


CHAP. 
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To reduce Statute-meaſure to Cuftomary mea- 


— 


CHAP. XIX. 


ſure, and the contrary. 


Ltho an Acre of Land, according to the aforeſaid Statute 
of 33. Edward the Firſt, is to contain 160 ſquare Perches, 
of 16 Feet and half to the Perch; yet in regard that in ſome 
places of the Nation, through long cuſtom, there is at this day | 
other Perches uſed, as 18, 20, 24 and 28 Feet to the Perch; 
it is therefore neceſſary to ſhew my Surveyor how he may 
readily reduce the Statute-meaſure into Cuſtomary, &c. 
Suppoſe therefore you would reduce Statute-meaſure to Wood- 
land-meaſure, of 18 Feet in the Perch, then ſay. 
As the ſquare of the greater Perch of 18 Feet, it to the ſquare of 
the leſſer Perch of 16 Feet and a half: So is the content in Acres 


according to the leſſer Perch, to the content in Agres, according to 
the preater Perch. | 


[ 


Let it therefore be required to reduce 36 Ac. 2 R. 10 P. at 16 
Feet and half to the Perch, into Woodland-meaſure of 18 Foot- 
Perch. Firſt, You muſt obſerve that the ſquare of 16 Feet and 
a half is decimally 272, 25, and the {quare of 18 feet is 324;| 
then I reduce the cid 36 Ac.2 R.1oP. into Perches, which 

make 5850, then I multiply the ſame by the {quare of the leſſer, 
Perch 272. 25, and the Product+-1592662. 50 being divided by | 
the ſquare of the greater perch 324, the Quotus is 4915.625.". | 

Otherylle, You may find out the leaſt proportional terms be. 
tween 16 and 165, which by their abbreviation by 15, you ſhall 
find to be 12 and 11; then ſquare theſe two ſums 12 and 11, 
which produceth 144 and 121, which done, Reduce your 36 Ac. 
2R.10P. into Perches and they make 5850, as before, then 
,multiply the ſquare of x1, which is 121, by 5850, and it pro- 
duceth 707850, which I divide by 144, and the Quotus is 
4915,z, Which reduced into Acres, is 3o Ac.2R.z35P,s., | 

But, ſuppoſe = would reduce Woodland-meaſure into Statute 
meaſure, then ſay. ' | 

As the _-_ of the leſſer Perch of 16 Feet and half, is to the 
ſquare of the greater Perch of 18 Feet : ſo is the content in Acres, 
according to the greater Perch to the content in Acres, according 
to the leſſer Perch. 

As in the former Example, I multiply the 4915 p. 625, 
given according to Woodland-meaſure, by 144, the greater 
1quare, and the ProduCt is 707850. oo, which, divided by the 
lefler ſquare 121, the quotient 1s 5850. Perches, which, reduced 


1nto Acres, is 36 4.2R. 1o P. 


Ei ; This | 
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'This courſe is to be obſerved in all reſpeRts in the reduRi- 
on of other quantities, of what proportion ſoever, as thoſe of 
12, 20, 24, and 28 Feet, in the Perch ; and thus much briefly for 
the ReduQtion of Statute meaſure mto Cuflomary, and. the con- 


trary. 


CHAP. XX. 
Shewing the beft way of meaſuring the ſeve- 


Land, Leys, and Medows, lying in the 
open or common Fields: With ſhort di- 
retions for the taking tn, and inclofing a 


Lordſhip. 


Oraſmuch as this preſent Age hath ſo highly affeted In- 
cloſure, that a very great quantity of Land in the Nation 
Is now reduced to that kind of quality, which before lay open, 
and in common ; and ſeeing more is daily going in, and much 
more like to follow, it may therefore be expetted, that I {hould 
give ſome direftions about that matter, and ſhew what courſe is 
moſt requiſite to take in the proſecution thereof, When there-. 
fore the Surveyor is to proceed about the Survey of a Lordſhip, 
or Mannor, wherein the Lord and Freeholders are agreed to 
improve it, in laying each Man's Land together, in feveral b 
it felf (whuch in all common Fields lies diſperſed, in many ſmall 
parcels), it will. be convenient to begin at one fide of the Field, 
and there ſet down the Name of your firſt Furlong, in your 
Field-Book, and upon what point of the Compaſs you begin. 
And to the end you may the better expreſs the juſt length, breadth, 
and quantity of each Part and Parcel of every Man's Land, as 
[it ſhall riſe 1n order; it will be neceſſary to provide a Book, of 
a quire of Paper, at the leaft, wherein each Page is to be divi- 
ded into 6 Columns, ſo as the two firſt towards the Left-hand 
{hall ſerve for the breadth of the Lands at each end : the'third, 
or greater Column, ſhall contain the butting, bounding, and 
' [Number of every Man's particular Lands, Leys, Doles of Mea- 
dow, or the like; and the fourth, fifth, and ſixth, for the reduced 
«breadth, length, and quantity. 
Next after you have thus done, and are come to the Fur- 
long where you begin, expreſs in your Book the Name of the 
Ficll, and particularly of that Furlong; then, in the —_— 
| - "i m 


ral and particular quantities of Arable-| 
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moſt, or greater Column, put down the Name of the Freehol. 
der that firſt begins it, with the number of his Lands; againſt 
which, in the two firſt Columns toward the left-hand, write 
the breadth of the Lands at each end, and in the three laſt put 
, the reduced breadth, length, and wg = which done, ſet 
F down the Name of the Freeholder that lies next, and the num- 
ber of his Lands, together with the breadth, length, and quan- 
tity, as before. Afterwards ſer down him thar rifeth next, with 
his particular breadth, length, and quantity, and fo proceed in 
order, till you have finiſhed the Furlong. 

Having compleatly finiſhed one Furlong, go on to the next, 
where you are to write the Name thereot, and upon what 
Point you enter, and then ſet up the particular quantities of 
Ground: belon ing to each Land-holder, as they riſe in order, till 
you have Gnifh the fame, as was before declared ; afterwards 

o 0n to the third Furlong, and do the like there, 'and fo on, 
+87 one Furlong to another, till you have finiſhed the whole 
Field. | 

But that you may tmore fully underſtand the perfe& Form 
and manner thereof, I ſhall (with much brevity) ſhew you in] 
the following Example an abſolute Method, how you may 
; ſpeedily effect the ſame. | 


4 The Form of the Field-Book. 


North-Luffenbam, Com. Rutland. 


0ldhan's-Hedge Furlong ,beginning Weſt, at the way leading to 


Edith-Weſton. 
5 71 4 15 Sam, Hunt 2 Lands| 5 1128 o|14t 40 
6 6; 6 o| Jonathan Barker 31. 6 3|28 of172 20 
8 bl 8 14| Sam. Hunt 5 lands| 8 16]28 248 16- 
$ 6+ 2 13 Vincent Wing x land| 1 14|28 ; 438 11 
24 © 23 The Beadbouſe piece| 23 14|28 10|6 

| P 4 73 45 
Ii 9j 1 7| Tho, Freeman 1 land| 1 $8128 12] 40 04 
2 16] 2 12] JohnWeaver 2 lands| 2 14128 12] 77 22 
i 16| 1 14|Vincent Wins 1 land| 1 15130 1o0f 53 37 
4 16 | 4 12|The Town 3 lands | 4 14|30 18|145 23 
1 of 1 of JohnWeaveriland | x o[31 6| 31 3o 
I 4| I 2| The Town 1 land x 3[32 of 36 bo 
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The ſecond F urlong begining Weſt, 


17 17 117 5 | L. Camden 11 Lands, 17 11[37 10] 658 12 
1 18] 1 6] Parſonager land | I 17]34 18] 64 56 
1 14] 1 12|Vizcent Wing x land; 1 13]34 10] 56 92 
2 12] 2 10] TheTown2lands | 2 11|34 10] 87 97 
1 11} 1 11]L. Camden i land I 11] 34 io 53 47 
x 10| 1 8|Tho. Freemantland | 1 9|34 8 49 88 


The Beck-Furlong begins Weſt, at 
Brokenback. 


T 19] 1 17] Jonath. Barker 1Tey| 1 18|32 12] 61 94 
2 o| 1 18þ|VincentWing 1 ley | 1 19]32 12} 63 57 
6 16| 4 of JamesDigbyEſq; ley] 5 8133 17] 182 79 
8 17] 4 3| Joxath. Bar.a piece | 6 10 23 0 | 182 00 
3 16] 3 12] The Town 3 leys 3 14|26 12| 98 42 
T 14] 1 12|VixcentWing iley | 1 13]24 16| 4o 42 


After this manner you are to proceed, from one Furlong 
to another, until you have finiſhed your Field-Book; which 
being done, you are next to make a particular of every Mans 
Arable, Leys, and Meadow, ſeverally, to which ow. uport 
a fair ſheet of Paper, you are to make ſo many Columns, as 
there are Freeholders, every one whereof is to be ſubdivided into 
three, ſo will the firſt ſerve for Arable, the ſecond for Ley- 
ground, and the third and'laſt for Meadow, if there be any : and 
if one ſheet will not contain the whole, then may you take| 
two or three, or ſo many as you ſee convenient. Then, turn- 
ing to the Field-Book , I begin upon Oldhams-hedge Furlong, 
with 2 lands of Mr. Samuel Hunts, and write in the Particular, 
in its proper Column, under Arable, 141 p. 40: then Mr. Jo- 
nathan Barker 3 lands 172p. 20: next Mr. Samuel Hunt 5 lands, 
248 p. 16, which I place likewiſe under their Names, and in their 
due Place, and fo I proceed till I have finiſhed the Book ; pla- 
cing every Mans Arable land, Leys, and Meadow, in due or- 
der; which being performed, then make your ſumma totalis, as 
s done in the following Synopſis. 
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{be inſerted in the Particular # But this is a perfeQ Example, ac- 


. | cially where the lands lie high, as in Lezcefterſhire; and in this 


— 


A Particular of all the Arable, Leys, and 
Meadow-ground, in the Lordſhip of N. 
Luffenham, Com. Rutland. 


—_— 


"Samuel Hunt. Jonathan NY Vincent Wing. | Bead-houſe. [' homas Freeman, 
Arable., Leys. | Arable. | Leys. Arable, Leys. jArable.| Leys. JArable. | Leys. 
141 40 172 20| 61 94] 48 11163 $571675 45 40 O4 
248 16 182 oo 53 37]40 42 49 BY 
56 92 
289 56 Nine 20! 243 g4l 153. 40] 103 ggf675 4<5 89 92 
| | 6 ad 
John Weaver. | The Town. [Lord Camden. Parſonage. jJames Digby , Eſq; 
Arable.| Leys. |Arable.} Leys. [Arable. | Leys. | Arable. | Leys. JArable.} Leys. 
77 22 145 23]9$ 42658 12 64 56 182 79. 
31 3c 36 8 53 47 
5 9 | 
108 52 270 oolg8 421711, 59] [64 56 i82 79 


After this manner, you are to make a Particular of the whole 
Field, and not make your Summa totalis, till all your Furlongs 


cording to which you may effe&t the whole. 

The next _ you are to do, 15 to take the Plot and general | 
Survey of the whole Lordſhip; according to the manner delive- 
red in the former Chapters, and fee if the fum of all the par- 
ticulars agree with the Total. Then you may cgnclude the 
Work is exact, but moſt commonly the Particulars ( if they bt 
exattly taken) will ſomewhat exceed' the general Survey, eſpe- 


caſe, that both may agree, you are to reduce the ſum of every 
Mans Particulars, anſwerable to the Proportion of his Ground, 
which may ſpeedily be effefted by the Golden-Rule : For, if 
in the whole Field (which admit it be 1200 Acres) the Parti- 
culars exceed the gy" Survey 3 Ac.or 480 P. what ſhall 20 Ac. 
exceed ? the Anſwer will be 8 P. and ſo much I am to dedut 
out of the ſum total of ſuch a Mans Particulars, according to 
which I am to Plot him 19 Ac.3 R.32P. as is direted in the 
ſixth Book : But before I proceed to ſet out any Plots in the Field, 
it is uſual, in moſt places, for the Freeholders to chooſe Commil- 
lioners, who ſhall appoint in what part of the Fields every 
Mans Plot of Land ſhall lie, where you are exa&tly to meaſure 
and lay out the fame, according to the quantity in your Particu- 
lar. And laftly, when all the Plots are ſet out, and corre&ed, 
if need be, you are (as often as it ſhall be required) to draw 
a Plot of the Town, Streets, Lanes, Houſes, Homeſteds, Woods, | 
and all the old and new Incloſure; not forgetting to deſcribe 
every River, Gutter, Water-courſe, and Mills, if any be, asalſo 


Trees 
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Trees, where they are ſtanding, and that partly according to 
their number and quantity. Laſtly, when you have drawn 
your whole Work upon Paper, you may ſpeedily draw out the 
ſame upon Vellom, or Parchment, which being garniſhed with 
Water Colours of the beſt ſort, will neatly ſhew the juſt pro- 
portion and Symmetry of the whole Mannor. But if you know 
not the way how to do it, then take theſe ſhort direCtions. 
Rub the Backſide of your Paper-plot, all over, with Black-lead, 
or Sallow-cole, then a your skin of Vellom upon a ſmooth 
Table, and upon that lay the leaded fide of your rough Plot, 
which you are to faſten upon the Vellom, at the corners, with 
Mouth-glew, then take a Bodkin, and therewith gently trace 
over all the lines within the faid Plot, and whatſoever elſe you 
would expreſs , then taking off the rough Plot, you ſhall ſee 
upon. the Vellom, the perfe& Draught ot your .whole Work, 
which you may beautihe at pleaſure, with neat Colours. 
Before I conclude this Chapter, I ſhall ſpeak ſomething con- 
cerning Incloſure, by way of Caveat and advice, to all ſuch as 
proceed that way. And firſt I fay, that the laying of mens Land 
{together in Plots, and Incloſing the ſame, is a thing, as I con- 
ceive, that in it ſelf is very good and profitable, provided it be 
ſo performed, that there may be ſufficient Proviſion made for 
the Poor, and no depopulation enſue. But we fee the contrary 
in many Places, and eſpecially where a Lordſhip lies in the 
hands of two or three men, and then what follows (in ſuch 
paces) but depopulation, for nothing (many times) will be al- 
owed the Poor Tenant, no not upon indiflerent Rents, but 
the Lord of the Mannor (in moſt places I have ſeen) preſently 
ſets all his land upon a Rack-rent, and if ſome allowance be 
made to the Poor Cottiers, at a little cheaper rate than ordina- 
ry, yet no ſooner but when one Man dies the land is taken 
from the houſe, and the houſe is immediately pulled down, and 
ſo at length many a Town is depopulated and comes to no- q 
thing, and there 1s no Inhabitant left in the place, but, as our 
common Proverb hath it, the Shepherd and his Dog, where- 
as before it would contain twoor three. hundred People, to live 
upon in good ſort and faſhion. But let us obſerve what follows 
theſe Depopulators; doth not the Curſe of God purſue them, to 
the Heels? How many great ones of this Nation, after they 
have effected their evil deſigns, in depopulating whole Lord- 
ſhips, have been ſuddenly taken away by Death ? Others, tho” 
they have raifed their Eſtates, yet preſently come to nothing, 
whereby we ſee that of the Prophet verify'd. Ye wvobis, qui con- 
jungitis domum ad domum : Wo to them that joyn houſe to houſe, 
and lay land to land, till there be no place left for the Poor. 
And the wiſe man tells them Prov. 22. 16. Quz opprimit tenuem,#t 
amplificet rem ſuam, & qui dat divits, tantum ad egeſtatem deventet, 
Andfure 'I am, that the depopulation is a great Sin, and high- 
ly provoking the Lord to wrath. Let me therefore admoniſh 
all (that go upon deſigns of this nature) to be careful to n_ 
{uc 
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ſuch proviſion, that the Inhabitants of every Town and Village, 
where Incloſures are made, miay have ſuch quantities of Land 
laid to their particular houſes, to be aſſured to them, and ſuch as 
{hall ſucceed them, for ever, and that ſuch Proviſion and good 
orders may be taken, thar Gods Bleſſing may follow upon their 
juſt deſigns and undertakings. But I would not have you think 
that T here ſpeak againſt Incloſure in the leaſt, but only againſt 
depopulation, for T have ſeen, and do daily ſee, much Inconveni- 
ency in many open and common Fields, where (Land ]ying in- 
termixt) one Man continually intrenches upon another, by plow- 
ing, and in their Common, and fo it may do well in ſuch places, 
doccially where all the Town are Frecholders, in which caſe 
their Land being laid out in ſeveral Parts, and incloſed by it ſelf, 
all the Inhabitants may the more fitly and commodioully enjoy 
their own, and-not be ſubject, ſo continually, to treſpaſs upon one 
another, as is uſual in common Fields. . And beſides it would be a 
thing very wu for all ſuch People, who have much Tillage, and 
little or no Paſture,to lay down ſome of their Land-Ground ; and 
| convert it into Paſture, whereby keeping a greater ſtock of Cattel, 
they may be the better enabled touphold their Tillage, which would 
bean enriching to them, as T have ſeen itverify'd i ſunidry Places 
of this Nation, where by good rp aley, Þ eng, they find mors | 
profit of one Acre, then they did of two before, and beſides (keep- 
ing more Stock and better Dairys) they are better enabled to 
maintain their Famihes. And ſurely if the Incloſure be no more, 
but for the better management and upholding of Tillage, it 
cannot be offenſive to the word of God, or deſtruQtive to the 
outward well-being of mankind, but will tend much to the 


| good and welfare of the Nation. And thus much briefly touch-' 
ing Incloſure. | 


The End of the Fourth Book. 


d 
. 


AN 


_— 


T_T 


APPENDIX 


Art of Surveying, 
Demonſtrated by a New Inftrument, 


The EMPERIAL TABLE 


WITH A 


New Scale and Chain fitted thereto ; performing exaQtly, 
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CHAP. I. 


{The Reaſons and Inducements of the Authors 
Publication. 


$ ; FF Aving ſpent many penſive thoughts about finding out 
1 ſome Inſtrument in Surveying, that might be truly 
11 Subſervient in all the Variety of Caſes, that may 
'1- Mbly happen in the PraQtical part of Surveying , 
FI which Rs oe up ſome time in the conſideration thereof, and 
F the Reaſons that induced me to it, was no other than (in 
"my apprehenſion) the great want I found of fuchan one: And 
had not my Experience been equivalent to my Apprehenſion, I 
{yam really Induced to believe, I had not been fo ſenſible of the 
4 want thereof, nor ſo happy as to have ſet abour it, and tho? the 
[Plain Table as Mr. Lybowrz direQts; contes neareſt the matter in 
*[hand, yet *tis very inſufficient and defeQtive in the Performance, 
[| (in ſeveral Caſes) of the Work of the Theodolite, Circumferen- 
{|[ter, and PeraQtor, and the Declinatory-Azimuth, or Needle, 
[which Inſtruments in their proper places (if well underſtood) 
- [will perform what ever is, or may be required in the PraQtice of 
| [Surveying : Yet not any one of theſe is ſufficient to be confided 
| Jin, for all Caſes that may happen in Surveying, as the experien- 
| [ced and well grounded Surveyor, muſt needs acknowledge ; nei- 
- |ther would I here be thought to condemn any of them, as Firſt, 
+ [being compoſed by able Artiſts, and Secondly, are all of good 
' Juſe in Surveying, tho? not generally for all Caſes that may hap- 
+ | pen, as hereafter more fully will appear. 

* | , Now the Inſtrument I here inſiſt on, I call theEmyeerian 
PTAs: E, as being a perfeQ Plain Table, an 'exat Theodolite 
and Circumferenter, and the PeraQtor exaQly adjuſted, the 
| | Needle or Declinatory alſo fully Compleated thereon, in its own 
kind and order, which Inſtruments are all here fully compleated 
; [upon this one Inſtrument, without the leaſt confuſion of Lines 
| [or Parts. As will readily appear by the ſubſequent diſcourſe. 
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To The Artof SURVEYING. 


CHAT I 
T he Deſcription and Uſe of the Charn. 


T. A Deſcription of the Chain. 


T has been no hard matter amongſt our late Authors, to fix 
upon what Chain is the beſt and readieſt in Practice, which 
15 that of Mr. Ganter*s Compoling, conſiſting of 25 Links in a Pole, | 
and the whole Chain containing 4 Poles or ,100 Links, anfwerin 
to Decimal Arithmetick. But the Chain which I make uſe of 
and do here recommend as exa&t and Practicable as any, and in 
ſome caſes better than any, 1s that of 20 Links in a Pole, andthe 
| whole Chain conſiſting of 4 Poles or 8 Links, which is applica- 
ble to Decimal Arithmetick, as well as any other Chain what- 
ever, and more Eſſential to our purpoſe in PraQtice, if uſed with 
that Scale I have Compoled proper td the Diviſion thereof, as in | 
the next Chapter more fully may appear ; and by the ſeveral Ex- 
amples in the following Part, to which I ſha} premiſe theſe fol- 
lowing conſiderations, Fiz. that of all the Metfiods I have yet ob- | 
ſerved (and thoſe not a few) from all Authors, I have' found none | 


ſo Intelligible, Plain and PraQticable (in my Opinion) as what I 
here deliver. | 


_— 


| - TI. The Vſe of the Chain. 


| To prove this a DecimalChain, and how to apply it to Deci- 
mal Arithmetick, I proceed thus, YV;z. In taking the Dimenſi- 
ons, let It be done 1n Poles and Links, and accounting every two 
Links (that is for the odd Links over and above the 
number of Perches given.) one Prime, and every odd 
| Link 5 Seconds, always diſtinguiſhing theſe , Fractions , orDe- 

/ .cimal Parts of a Pole, by a Prick between the Poles, or Integers , 
_ / land the Primes and Seconds, or Decimal parts of a Pole. 
As ſuppoſe 20 Poles, 1o Links, where given, place them 
thus, 20. 5, that is -20 Poles and 5 Primes. Again ſuppoſe a 
Length given to be 45 Poles 19 Links, write them down thus, 
45. 95, that is 45 Poles, 9 Primes, and 5 Seconds, then: for the 
Method, or way of reſolving, or cafting up any two. Summs or 
. Numbers given into a Product, obſerve to Multiply the given 

Numbers (in the order before-nam'd) as whole Numbers, cutting 
off ſo many figures of the ProduQ towards the Right-hand, as | 
there are Fractions or 'Decimal Parts in both Numbers ; fo will 
the Figures on the Left-hand be Perches, and thoſe on the Right- | 
hand the prick or ſtroak, parts of a Perch. 


| | EXAM. 
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Let it be required to Multiply 56 Pole, 56.75 
| 15 Links, by 41 Pole 7 Links, being the 41.35 
length of two lines given, place them as a- 
bove directed, and work them as in this Ex- 283758 
ample, ſo will your Product be found (cut- 17025 
ting off 4 figures towards the Right-hand,be- 5675 
ing the Number of Frattions in both Num- 22700 
bers) 2346 Perches and 15334 parts of a 
Perch, bens above halfa Perch more : A- 2346:6125 


gain take theſe two following Examples 
more to make all Plain. 


LSAASMELE. 


Admit 25 Pole 6 Links were 25.3 12.75 
given to be Multiplyed by 16 Pole = 16.6 45.9 
12 Links, as alſo if 45 Pole 18 ———| -—— 
Links given to be 'Multiplied b 1518 11475 
12 Pole 15 Links, each Produc 1518 6375 
will be found as following, Uzz. 253 5100 
the firſt is 419 Pcrches 13%, the — anos 
ſecond 585 Perches 1334. 419.98 585.225 


Theſe being all the Caſes that can happen 1n the uſe of the 
Chain, vzz. in taking the Dimenſions in Poles and Links, be- 
ing thus ordered and diſpoſed. 


CHAP. -UL 


|The Deſcription and uſe if a New Decimal 
Scale, exattly fitted to the Diviſion of the 
former Chain. 


%/ 7 few (or indeed any) Authors writing upon this Sub- 
ject have afforded us Scales proper to the Diviſion of the 
ſeveral Chains they have treated of, fo that thoſe who knew 
no better (nor other) were forced to content themſelves with 
the Vulgar Scales of equal parts, which could never be uſed 
otherways, than by halves, quarters, &c. of a Perch; ſo that De- 
cimal-Arithmetick was wholy laid aſide as uſeleſs in the uſe of 
theſe Scales, which all or moſt Authors have ſo extreamly cryed 
- [ap, which indeed can never be too well ſpoke of, tho? in this 

Caſe it never before had a fit Objet for its application, ſave 
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| here Note by the way, that the Sights do not f{lide on the Ru- 


|with the common Diagonal-Scale, by the ſide of which may be 


what Mr. Wybeard has done in my Uncle Wizg's Geodetes Pratti-| 
cus for Gunter's and Rathbourn's Chain, which animated me to 
conſider of ſuch a like Scale, for this Chain I here recommend, | 
and becauſe the Chain conſiſts of 8o Links, ſo will the Diviſi-| 
ons on the Scale be more perceptible, freer from confuſion, and 
more PraQicable, for arty Pole and Link may be very compen- 
diouſly protrated from this Scale without the leaſt Confuſion 
or miſtake, as will appear by its deſcription and uſe following, N 


The deſcription and Explanation. 


Firſt, the Scale is adjuſted to a Scale of 16 parts in an Inch, 
as being the moſt uſual in, Pra&tice, ſo that every quarter of an 
Inch, is equal to 4 Poles in length, or one Chain, which may 
be graduated on the Rular as far as the extent of a pair of mid. 
dle-fized Compaſſes will extend, and numbering every ſuch di- 
viſion down the fide by 4, 8, 12, 16, 20, &c. being called the 
Perch-line, and it will be convenient to have the breadth of the 
Scale 24 Inches, and the length 21 Inches at leaſt, that, when 
the Sights are placed upon it, may be of convenient length- to 
fit the Table, and to be uſed as an Index as well as a Scale ; and 


lar, as they are now commonly made, but are to be faſtned to 
the Rular with Braſs-pins and Screws, fo that they may be fitted 
upon either ſide of the Rular, for the Rular being graduated 


placed Scales of equal parts, as 12, 16, 24, &c. on the one ſide 
with a Scale of Chords, and with this New Decimal Scale on 
the other ſide, ſo that either {ide may be uſed, according to the 
will, Capacity, or Apprehenſion of the Artiſt. Burt to return 
to the Diviſion of our Decimal Scale, the Diviſion of the Side- 
line numbered and divided as before, I call the Pole or Perch- 
line, now in regard the Chain is 4 Poles long, the breadth of the 
Rular muſt be divided into 4 equal parts, and Lines drawa the 
propoſed length, and Parallel to the fide, and numbred on the 
Top with 1, 2, 3, 4, repreſenting 4 Poles the length of the Chain, 
and if each of thoſe diviſions be divided into two equal parts, 
and lines drawn Parallel to the former, they will divide the 
Perch into two equal Parts, 3 Poles, or 10 Links: Then each 
'of thoſe- diviſions divided in the middle by a ſmall ftroak 
repreſenting 5 of a Pole or 5 Links, and the intermediate Pricks 
repreſent each Link of the Chain, for there will appear to be 
20 pricks and Diviſions betwixt one Pole and another, and the 
whole breadth of the Chain thus divided into 80 equal Parts, 
_— number of Links contain'd in the whole Chain. 

The Tranſvers-line on the Top extended from © to 4, is calPd 
the Lank-line, and divided in all reſpe&s as the other overthwart | 
lines are, that are drawn Paraliel to the Top, and their diſtance 
+ of an Inch, through the limited length of the Rular, and to 


make the Index more uſeful and commodious, draw and divide 
another 
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another Tranſvers, or Link-line at the other end, and number the 


\ | Diviſions down the other ſide, and on the Top, as the other end 


and ſide direQs, ſo will the Index be compleated for uſe which 
Side ſoever 15 towards you, but to make all Plain: I have here 


[drawn the true Figure of the Scale as followeth. 


The way of uſing the Scale. 


Little need be {aid about directing how to uſe this Scale, if 
the former deſcription and directions be rightly underſtood, but 
to clecr the Point more fully, take theſe two following Exam- 
ples. 

y Suppoſe I were to take from this Scale 38 Pole 15 Links, find 
the next leſſer number on the fide in the Pole-line, viz. 36, pla- 
cing one Foot of the Compaſſes there and tracing that Foot a- 
long that line, as far as 2 Pole 15 Links {as the figure on the 
top of the Scale dire&s) extends, as the Diviſions Plainly ſhew, 
that Foot reſting there, extend the other in the ſame Parallel 
and diviſion in the Link-line, which extent is the diſtance requi- 


j#ed to be taken from the Scale, viz. 38 Pole 15 Links. 


Contrarily, if 38 Pole 15 Links, were a Length given to find 
its quantity upon the Scale, firſt try the length upon the Scale, 
to {ee what number it will fit in the Pole-line, to fall fomwhere 
in the Link-line, which again 1s 36, ſo Tracing one foot of the 
Compaſſes (opened to the faid extent) along that Line, till the 


'| other foot of the Compaſſes fall on the ſame Parallel in the 


Link-line, which will fall in 2 Poles (as the top-figure dire&s) 
15 Links, which makes the 38 Pole 15 Links the thing requi- 
red. 

(43. Here Note that the Dimenſions may be taken from this 
Scale in Chains and Links, as well as Poles and Links, for ev 
diviſion down the Pole-line is one Chain, and the Link-line be- 


| ing divided into 8o Parts equally, being the number of - Links 


contain?d in one Chain, hence accounting the figure x on the top 
to be 2o Links, 2 to be 4o, 3 to be 60, and 4 to be 80, it will 
then appear to the ſame purpoſe as the former way of divi- 
+ $0 
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CHAP. VL 


The Deſcription and uſe of Mr.Gunter's Chain, 
and a Scale proper to the Divifion thereof. 


A 5 for theſe Surveyors that are Wedded to Mr Gunrters 
Chain, and do reſolve to uſe no other, for their Sakes I 

have added the Scale proper to the Diviſion thereof, to be placed 
on 
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on the other ſide the Index inſtead of the Scales of equal parts, 
the figure of which Scale is here placed by the fide of the other 
Decimal Scale, which is to be uſed by Chains and Links, which 
need not be further Explained, if the uſe of the former he well 
underſtood, for Mr. Guzter's Chain ot. Four Poles length con- 
ſits of 100 Links which is 25 Links in a Pole, fo is it to be 
uſed in taking dimenſions, viz. in Chains and Links, and not 
in Poles and Links as the former, hence rhe Chain-line down 
the ſide is numbered by 1, 2, 3, 4, 5, Chains &c. and the Link- 
line on the top by 10, 20, 3o, &c. to 100 being the number of 
Links in the Chain. 


The way of Caſting ap by Mr.Gunter's Chain. 


The way of caſting up the contents of any Dimenſions taken 
by Mr. G«nter's Chain, is to multiply the Chains and Links to- 
gether and cutting off 5 figures rowards the Right-hand, the 
Remainder on the Left-hand will be Acres, then thoſe figures 
cut off towards the Right-hand, multiply by 4, and from that 
Produ& alſo cut oft 5 figures as before ; ſo will the Figure on the 
Left-hand be Roods: Again, Multiply the remainder laft cut off 
by 4o, cutting off from this Product alſo 5 figures to the Right- 
hand, ſo will the figures on the Left-hand be Perches, fo will 


the Content by multiplication only be given in Acres, Roods, 
and Perches. 


EXAMPLE. 


a Rood, which multiply by 4o, 


Su _ a piece of Land lying Exam. 1050 | | 

i the form of an Oblong whoſe 525 
length is 10 Chains 50 Links, | — 

| and its Breadth 5 Chains 25 Links, 5250 
which multiplyed together, pro- 2100 
duceth 551250, from whence if 5250 
5 figures be cut off as before, there 
remains 5 Acres, and 51250 parts Acres. 5151250 
of to00000 of an Acre, which 4 
multiply by 4, ſo is the ProduQ 
205000, from which cutting of £9945. 2105000 
5 figures as before, leaves 2 Roods "= 
and 05000 parts of 100000 of 

Perches 2 | 00000 


—— 


the Produt is 200000, from which cutting of the 5 Cyphers 
and there remains 2 Perches, fo is the whole content caft up, 


found 5 Acres, 2 Roods and 2 Perches, as by the Example in 
the Margin. | | 


CHAP 


| ple, how the Dimenſions taken thereby are caſt up. 


of an Oblong, be 52 Pole, 3 Primes, .. 
and 2 Seconds one way ; and 3 Poles, : — 
7Pr1mes,andgSeconds, the other way: 20928 
' | firſt obſerve to put pricks between the 36624 
Decimal parts and Integers, viz. be- 15696 


| ches, and 3358 parts of a Perch. 
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CHAP.V. 
The Explanation aud Uſe .of ſeveral other 
Chatns. 


The Deſcription and Uſe of Mr. Rathbourn's Chaiz. 


Here remains yet to ſpeak of one more Decimal-Chain, 
Compoſed by that excellent Artiſt Mr. Aaron Rathbourn, 
which is moſt Proper in taking Dimenſions of Gardens, Orchards, 
and Ground-Plots of Houſes and ſmall Incloſures, in reſpe& of 
the ſmallneſs of the Diviſiens of this Chain, for the whole Chain 
(uſually 2 Pole in length) is divided into Primes and Seconds, 
that is, each Pole 15 Divided into 100 Links, viz. Firſt it is di- 
vided into to equal parts, which he calls Primes, and each of thoſe 
parts divided into 10 more equal Parts call'd Seconds ; but there 
is no Scale abſolutely proper to the diviſion of this Chain, nei- 
ther have I leiſure now to do it, but ſhall give you one Exam- 


EA AMMPLE. 


Suppoſe a piece of Land, in form 62.32 


twixt the Poles and Primes, as in the 5232 
 Margent;then multiply them aswhole 

Numbers, and the ProduQt amounts 718.8768 

to 7188768 ; now foraſmuch as there = 

are four pfaces of Decimals, viz. 2 in Ee 
the Multiplicator, and 2 in the Multiplicand, you muſt Separate 
by a prick or dott, four figures towards the Right-hand, and the 
produ&t will ſtand as you ſee in the Example, that is 718 Per- 


MW 


Of the Vulgar C hain, and Statute-Meaſure. 


There are ſome Surveyors that I am acquainted with, work 
by a Chain of 165 Links in a Pole, each Link being a Foot, and 
one Link of half a Foot in each Pole, to make it Statute- 
meaſure ; for according to the Statute of 33 Edward the Firſt, 16 
Foot and a half is a Perch for Incloſure and Arable meaſure, but 
for Wood-land 18 is the uſual Perch, and for Forreſt-meaſure 
24: This Chain of 165 Links in each Pole is only applicable to 


Vul gar- 
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Vulgar-Arithmetick, and the diviſions too large to be Truſted 


in the Meaſuring of Leys or Arable, where Lands in open Fields 
are to' be meaſured ſeverally, which perhaps many times are of 

reat Length, and very Narrow, that it cannot be ſufficiently exa&t | | 
in the Operation, for the Reaſons betore given. 


Of the Foot Chain. 


There is alſo another Chain , which I ſometimes make Uſe 
of, in meaſuring and Plotting the Ground-Plots of Houſes, and 
Gardens, Orchards, Yards, and ſuch like; as ſhall be Ex- 
emplified in irs proper. place, which Chain hath no reſpett for 
Land-meaſure, the whole length of the Chain confiſts of 60 


Links, each Link being one Foot in Length ; hence the length 
of the Chain is 60 Foot, or 2o Yards ; with this Chain IT Uſe 
a Scale of equal Parts, a Yard being the Integer, fo that the 
Content is given and Protratted, in Yards, Feet, and Inches, | 
and this ſhall be farther explained in the following Part. 


CH A P. VI. 


To Reduce Perches into Acres ſeveral ways. | 


| e Content or many of ary Land, Ground, or Incloſure| 
is firſt found (by the two foregoing Chapters) in Perches, 
which muſt be reduced into Acres, which 1s here performed} 
ſeveral ways: | 
Firſt therefore, as 160 Perches is contained in an Acre, and 
40 Perches in one Rood, it therefore follows, that theſe are the 
proper Diviſors, for if the Number of the Perches given be 
divided by 160, the Reſult in the 
Quotient 1s Acres, and if the Re- 
mainder exceed 4o, divide it by 
4o, ſo isthe Quotient, Roods, and 
the Remainder, Perches. 


EXAMPLE. 


17996 _ 
160 Diviſor. 


199 
100 (112 Acres. 


396 

Suppoſe 17996 Perches were 160 

given to be Reduced into Acres, 320 
Divide it by 160, the Quotient is i pn ea 
112 Acres and 76 remaining, 76 Remains. 


which divide by 4o, the Quotient 

1s 1 Rood, and the remainder is 

36 Perches, and this is the Old 
and uſual Method, and is praQti- 

ſed by all or moſt Authors. 


40 Diviſor, 


LD ————_—_—__ 


Perches 36 (1 Rood. 
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IM. EXAMPLE E. Performed another Way, 


But this Work may more readily be 133 
performed by Dividing th number of 4) 1799 (6 
Perches by 4, firſt cutting off the Right- 449 
hand figure of the Perches, and that ” 0 oo 
Quotient being again divided by 4, fo 12 "2-36 


will the Quotient appear in Acres, Roods, : 

and Perches, as the Example in the Margent diretts. | 

In the Third place, I ſhall here deliver a more Conciſe Way, 
how to convert Perches into Acres, by Multiplication. 


HL. EXAM P LE. Performed by Meltiplication. 


Firſt Therefore, Multiply the num- | 17996 
ber of Perches given, by (this Conftt- 625 
[tute Number) .625, and from that Pro- - 
duct cut off 5 figures towards the 89980 
Right-hand, ſo will thoſe on the Left- 45992 
hand be Acres; then Multiply . thoſe | 107976 


figures cut off on the Right-hand w_ 
by 4, and from that Produdt cut off Acres. 1 I2.47500 

5 figures to the Right-hand, fo will 4 
the figure on the Left-hand be Roods ; ——_ 
then __ Multiply the 5 figures laſt Roods. I.90000 
cut off by 4o, and from that Produ&t 40 
cut of 5 figures as before, ſo will the : 
hgures on the Left-hand be Perches Perches 36.00000 
as before ; which is exemplified in the 

Margent by the former Numbers. 


PS. SO EI " — 


CHAP. VI. 
The Deſcription and Explanation of the Em- 
_ perial Table comprehending (and fully fup- 
plying) the Plain Table, Theodolite, Cir- 
cumferenter, Peractor,Chard and Needle, 
never before Extant. 


His Inſtrument is made either in Brafs or Wood, but ſince 

the figure of it is too large to Inſert in this Place, I 

ſhall briefly explain the making of it in Braſs, by which both 
M m the 
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the Inſtrument-maker, and Surveyor, may ealily perceive how it 
may be made in Wood. EE 

Let this Plate of Braſs contain in length 16 Inches, and in 
breadth 13 Inches, and if the Braſs be well Planiſhed and Pol- 
liſhed, :5 of an Inch in Thickneſs is ſufficient, in the middle 
whereof either way from the Centre 3 Inches, 1s cut out a 
roynd piece of Braſs, which Plate will be 6 Inches Diameter , 
and Conſequently the hole thus cut out, the ſame: to this hole 
or vacancy of the Inſtrument is underneath fixed a Box of Braſs, 
falling below the Superficies of the upper ſide of the Table ; 
an Inch, or ſomething more, to contain the Chard and Needle 
therein ; upon the back ſide of the Box, let the Socket be Screw- 
ed on, that the head of the Three Legged Staff is to move. in, 
And here obſerve, that the Needle is to be covered with clear 
Glaſs, the upper fide of the Glaſs lying ſomewhat lower than 
the thickneſs of the Plate of Braſs, from the upper ſide of the 
Inſtrument, fo that when rhe Plate of 6 Inches Diameter (be- 
fore cut out) comes to be laid over the Glaſs, it may reſt upon 
two {mall croſs Bars lying cloſe upon the Glaſs, to prevent the 
breaking of the ſaid Glaſs: Theſe cros Bars are for other uſe as 
preſently follows, and the upper ſide of this ſmall Plate is tolye 
on 1n * Poſture, when the Inſtrument is uſed as a Plain Ta- 
ble, and to be taken away when the Inſtrument is to be uſed 
as a Theodolite, Circumferenter, Peractor, or Needle. This 
Plate of Braſs that covers the Needle, is to its largeſt extent made 
into a Quadrant, for the making of Altitudes as alſo the hour of 
the Day, and for the reſolving {eyeral propoſitions of the Sphere, 
There 1s alſo belonging to this Inſtrument a Frame of Braſs 
(without Joynts) to go upon the Table, to faſten a ſheet of 
Paper thereon, which Frame 1s Screwed down with Screws, 
from under the Table, through little Nebs of Braſs faſtned to 
the Table, that ſtand Juſt the breadth of the Frame. 

To this Inſtrument belongs a pair of Sights (which may be 


taken from the Index to {upply this Place) to be Screwed upon 


the Table in the Diameter-line, agreeing with the North: and 
South points of the Chard, which Sights thus placed are of ex- 
cellent uſe with the Needle, and in reſpe& of the Conſiderable 
diſtance they are placed one from another, will be more exa&t 
than any to this purpoſe before invented. 

'Thus far of the general explication of this Inſtrument, in the 
next place, viz. 1n the two following Chapters, we ſhall ſhew 
what Lines and Circles are thereon to be inſerted, and what 
uſe they Generally ſerve for. 


CH&A®: 
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CHAP. VIIL 


Of the Deſcription and Diviſion of the Chard, 
as it ſtands placed in the Centre of the Cir- 
cles of the Inſtrument. 


I He Chard over which the Needle is to play, has its Lim b 
Divided into 360 equal parts or Degrees, and if Concen- 
tric Circles be drawn, then each of them Degrees to be again 
divided into as many equal Parts as the diſtance will admit of, 
as. each Degree into halves being zo Minutes, and theſe again into 
halves being15 minutes, and theſe into 3 parts being to every 5th. | 
minute, if the Diviſions will bear it. 
II. Next, within this Diviſion (at a convenient diſtance) is an- | 
other Circle divided into 120 equal parts or Degrees, which by 
the help of Concentric Circles, each degree may be divided into 
as many other leſſer parts as the diſtance will admit of. 
| This Circle is adjuſted equal to the Circle of the Inſtrument, 
for the expediting the work of the Circumferenter, and Pe- 
/ [raQor, and is the moſt excellent for uſe, in reſpeC of its large 
Dwiſions; ; 

TI. There is alſo another Circle betwixt this and the Ceatre, 
divided into four times go Degrees, that is, the Circle is firſt | 
divided into four Quadrants, and each Quadrant into go Degrees, 
Numbering them from the Meridian-Line of the Chard by 
Io, 20, &c. to go, and thence backward, by 80, 70, 60, &c. 
to ©, and ſo likewiſe the other ſide of the Circle 1s ro be num- þ 
bered the contrary way. 

IV. Betwixt this Circle and the Centre is placed the Several 
Concentric Circles, in the Inmoſt whereof 1s placed the. 
Months and Days of the Year, and on the Outermolt is Cha- 
racted the Hours, as alſo from an inward Concentric Circle, 
-Jas the ſeveral lines drawn from each Circle diretts, as alſo 
ſome other Circles Shewing the Suns Place and Azimuth. 


CHAT. Db 


Of the ſeveral Circles and Scales upon the Em- 
| perial Table, ther Diviſion aud Explana- 


1100. 


.\I, Et there be a Circle drawn to the utmoſt extent of the | 
Inſtrument, whoſe Diameter will contain 12 Inches and 
an halt, for the Table being 13 Inches broad, it may very well 
| M m 2 be 
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be extended within a Quarter of an Inch of either Side, which 
divide into 360 equal parts, or Degrees, and by help of Concen- 
tric Circles, this Limb may be divided into as many equal parts 
as the diſtance will admit of, which Circle pertormeth the 
| work of the Theodolite, and here Note that this Circle thus divi- 
| ]ded, together with the Needle as *tis placed on the Table, is a 
perfect, Theodolite, and better for uſe than the ordinary one, 
Firſt in reſpe& tis larger, and fecondly in reſpect of the other 
Circles placed by it, which doubly confirms it, as will ſufficiently 
appear in the following part of this Book. | en 
It. The' next Circle (betwixt this and the Centre) is divided 
into four Quadrants, and each Quadrant into go Degrees, an- 
| ſwerable to that in the Chard divided into four go+ , and the? 
this diviſion of the Circle is taken little or no Notice of, in the 
Practick part of Surveying, by any Authors I have yet met with, 
yet I ſhall have more reſpect tor it,as may appear in the following 
Part. | | 
HI. Next, within this aforementioned Circle is projected an- 
other Circle, which is divided into 1 20 equal parts or Degrees, 
which by the help of the Concentric Circles each Degree may 
be divided into halves and quarters, and conſequently into every 
5th. Minute at leaſt : and here Note that any of the 3 degrees 
in any of the former -Circles, makes but one of theſe, and e- 
very 10 of theſe.makes 3o of them, ſo that more exactneſs may 
be expected from the Circle thus divided , than from any of the 
former, which Diviſion performes the worke of the Circum- 
ferenter and 1s a perfe&t Peractor, according to Mr. Rathbours's 
Compoſition; as you may ſee in his Surveyor, Lib. 3. Chap. 5th. 
Page 129, which includes all the Circles upon this Inſtrument. 
IV. At one end of this Table, betwixt the Limb and the Frame, 
may be placed the new Decimal Scale, as is treated of and deſcri- 
bed in the 3 Chapter of this Book, which will be uſeful when 
you have no occaſion to take your Index with you, which may 
tall out at ſuch times as you uſe the Needle only, with the Sights 
faſtened to the Table, as I before Deſcribed, which Way is moſt 
roper to be followed in Surveying of Woods, Foreſts, and ſuch | 
ike Places, where you cannot ſee any conſiderable diſtance be- 
fore you, which Scale will be ready to uſe with the Protractor, 
or Line of Right Sines, when you come to transfer the lines 
taken in the Field therefrom upon Paper, and to ſhew the true 
Map as well as the content thereof, for when the Map is thus 
given, your Scale 1s here ready to find the true Conte nt alſo 
of your Map, as will neceſſarily be required. 


V. On the other end of the Table betwixt the Limb and the 
Frame, may be graduated the Lines of Artificial Sines and Tan- 
gents, and Numbers, which will be found of great uſe in the 
Solution of Triangles, which will be of conſiderable conſequence, 
in the Practice of Surveying, 


VI. 
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VI. ?i':is Requilite to have a Line of Chords, which the Limb 
of the Quadrant aftordeth, being a Line of Chords of a very 
convenient Size, however betwixt the innermoſt Circle, and the 
Chard and Needle, is a convenient place to infert ſeveral lines 
of Chords to ſeveral Radizs's, and alſo lines of Right Sines, to 
be uſed inſtead of a Protractor, | 


VII. The Frame of the Table is graduated with lines of e- 
ual Parts calPd Inches, round about, and ferving chiefly for 
ſhifting of Paper upon the Table. : 


VIII. Note that there goeth two ſmall Croſs Bars over 
the Glaſs and Needle, Centring juſt over the Centre of 
the Needle, with a little Hole in the Centre of the Bars, and] 
exaaly over the Centre of the Needle, to place one of the Com- 
paſs-points in, to lay the edge of your Index by, when you are 
to dire& the Sights toany Mark (or Obje&t) ſet up in the Field ; 
which Crols Bars will alſo keep the quadrantal (or round) plate 
before cut out, from falling upon the Glaſs, to preſerve it fro 
danger of breaking. | 


IX. Ihave only one more Principal Matter to infift on in this]. 
place, viz. That, which way ioever your work by this Inſtru- 
ment (the Prain T anLEr wayexcepted) you may make 
your Obſervations by every one of theſe ways at once, which 
are before mentioned : 1 do not mean only at every Angle 
taken in the Field, but the whole will be confirmed, as well as 
each particular Angle ; .all which may appear at one and the ſame 
time from this Infirument, by working according to the 'FT xx o- 
DOLITE, CIRCUMFERENTER,PERACTOR, and N EF- 
DLE; and fince I ſhall in the following Part make this Afertion 
experimentally good, I ſhall not need to fay any thing more of it 
in this place. | 


CH AF. A. 


10 the Protractor and its ſeveral Divifi- 
ons and Scales, fitted to the Emperi- 
al Table. | 


"HE PrxoTRACTOR is made of a Plate of fine thin 

Braſs, containing Six Inches in length and three Inches | 

and half in breadth, whoſe Limb or Semicircle muſt be Divided 

into 180 Degrees, numbered from the Left ſide, by 10, 20, 3o, 
to 180 : Then beginning at the ſame fide again with 190, a 

lo progreſſively to 360; which Diviſion of the gg 6s 

erves 
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at 
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ſerves for the Protra&tion of thoſe Lines and Angles that are 
made - by that Diviſion upon the T az Lex, v2z. he Circle of 
the THxzoDoOLITE divided into 360 Degrees. But when 
you are to Protra& the Angles given by that Circle that is Divid- 
ed intoa 120 Degrees, (which Circle pertorms the work of the 
CiRkCUMFERENTER and PERACTOR) then your 
PROTRACTOR muſt be Divided accordingly, viz. The Se- 
micircle thereof Divided into 60 equal Parts or Degrees, and be- 
ginning at the ſame end again, and numbered to 120, whichis 
anſwerable to that Circle on the TazLx; winch Diviſion may 
be put upon the other ſide of the PRoTRAacTOR, fo that it 
will be compleated to all the ſeveral Circles comprehended upon 
the Emeetrial TapLE, Por the firſt Diviſion, viz. That 
of 360 Degrees will ſerve for that Circle of four 90s as well as 
one for that purpoſe ; for as the firſt Quadrant of the Limb is 
Numbred to go, fo tis but counting on from go backwards, 
viz, 80, 70, 60, &c. to.0, as a little practice, in 1ts proper place, 
will make plain. Then on both ſides are Scales of equal parts, 
Numbered by 10, 20, 3o, &c. and at the bottom is a Line of equal 
parts alſo, and Numbered by 10, 20, 3o, 40, &c. which Scales are 
to be graduated on both ſides of the PRoTRACTOR. 
The uſe of this Inftrument1n all its parts, will beſt appear b 
laying down therefrom the ſeveral Obſervations taken in the Field; | 
as the ſeveral Examples in the following Part exemplifieth. 

The making of this Inſtrument is ſo well known to every Ma- 
thematical Inſrutent- Maker , that I ſhall not need to. inſert its 
Figure here, 


CHAT Wu 


Of the ſeveral Inſtruments for Reducing 


Plots to a greater or leſſer proportion, and 
what Method 1s ſafeft to follow. 


Þ hath been Variety of RuLazs and other Methods, 
contrived for the Reducing of Plots toa greater or leſſer 
proportion, as ſhall be required ; and that moſt of them to very 
good purpoſe : As that eſpecially of Mr. Aaron Rathbourn's In- 
vention ; Which is a Rular of what convenient length you pleaſe, 
and a Linedrawathe length thereof, and divided into roo equal 
rts, from the Centre-hole of the Rular, and alſo Numbered 
om the Center by 10, 20, 3o, &c. to100; through which 
Centre-hole isa Bodkin, Pin, or Needle, put through and faſt- 
ned (through the Plot you intend to Reduce) to the Table, 1o 
that the Rular may have its liberty to move about its Centre fo 
CON- 
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confin'd. But the way of Reducing a Map to any proportion 
aſſigned that I moſt affeQt as the ſureſt way, is to Plot your 
Map over again (from the Map you have taken) by a leſſer or 
greater Scale as the Matter is required, though irideed I cannot 
ſay, that the way of Reducing by Squares 15 much inferiour to 
any, for *tis both plain and pratticable ; for if the Map to be 
reduced be incompaſſed with one great Square, viz. Taking in 
and leaving out ſome little matter of your Plot to be reduced , 
then divide that Square into ſeveral little Squares as occaſion 
requires, which are laid down by ſome known Scale of equal 
parts, then obſerve to make the like number of Squares (leſſer 
or greater according as the Matter requireth) by a Scale fitting 
the proportion aſſigned, then obſerve what part of the Square, 
any Angle or Remarkable Accident falls in, and accordingly 
prick it off by your propoſed Scale in your new or intended 
Map, and by obſerving the Method, this whole Work may be 
perfected, as ſhall be Illuſtrated by Examples in its proper place. 


CHAP. XIL 


The Manner or Way of making a Field- 
Book, proper to the ſeveral Inflruments 
Iſſuing from the F,aperial Table. 


OR The effeQting this Matter, providea quantity of Pa- 

per, more or lefs, as the Work ſhall require ; which bind 
upinto a Long Oftavo, or Semi-Folio, and Divide each fide 
according to the following DireCtions : Let the ſide of each Leaf 
be divided into five Columns ; the firſt is to contain the Names of 
each Angle Alphabetically, as the Angles A, B, C, D, &e. The 
ſecond and third Columns, are for the Degrees and Minutes, Cut 
by the Index upon the THE oDoLITE, or thePERACTOR, 
or the Angles obſerved by the Nez» LE upon the Chard, for 
the CixcumreeERENTER and the Magnetical way ; the 
fourth and fifth are for the length ofthe Lines in the Field-Book; 
in Poles and Links. 


The Form of the Field-Book. 


Angles. \Degrees. | Minutes. Poles. |\ Links. | 
A 51 20 | 8 I 
B 21 45 29 17 
C 76 5O 78 I2 

| D | 80 | Zo | 42 I5 | 


There 
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There may be two Columns more added to the Right-hand, 
for taking Notice of the off-Sets, both to.the Right and Lefi-hand, 
and here Note, for working by the N tt DLE with that Cir- 
cle of the Chard divided into four go3, that when the Degrees 
cut by the Needle in taking of an A ngic exceed go Degrees, 
from the South-point of the Meridian-line on the Chard, then 
obſerve to inſert its quantity and Coaſting above go Degrees, w1z. 
' from the Eaſt or Weſt-Points. 

But I ſhall here inſert the method of another Fit L p-Book 
to more purpoſe, which includes all the Obſervations taken at 
once, viz, the THEODOLITE, PERACTOR, Cikc um 
FERENTER, and NEEDLE, which take as followeth. 


The Form of the New Field-Book. 


The | Circle 360] Circle 120] . Circle four go | Meaſure. 
Angles. |[D. M.|D. M.|Coaſt D. M.|Po. Li. 
$ "Aj 451 5 JIN 5 10  a0005 18 


2 _Blioo 15133 25S E 79 45135 
C|iiz 20|37 71S E 68 4goſzo 15| 
4 D[ 136 colds 77 &) 2 43 10138 19 


The very Titles of this Field-Book explains it, eſpecially if the 
former be rightly underſtood, ſo that nothing more need be ſaid | 
here for Explanation. 


tn DAM. 


C H A P. XIIL 


Shewing what part of Surveying each way 
here delivered from the Emperial Table 
1s moſt proper, and fitteſt to be uſed on all 


occaſions. | 


Arious are the Methods as well as Inſtruments that have 

\been contriv'd and invented, for the perfeQtion of this uſeful 
Art of Surveying,tho? not any one of them ſufficiently tobe confided 
in for all, purpoſes, therefore I ſhall inform my Surveyor, what 
way or method is beſt to be obſerved and practiſed in all Caſes 
that may happen, in the PraQtical part of Surveying, which this 
one Inſtrument I call the EmetxIiac Tas rx will perform, 
with as much Celerity and exaQneſs as all the Inſtruments that 


hath hitherto been invented, to proceed therefore methodically, | 
I ſhall treat firſt of the 


—_Al/l@@. 
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Plain Table, 


Which is the only Inſtrument, that ever was invented,for taking 
the Map of ſmall Incloſures, and for ſhewing the true Symmetry 
thereof; and for taking the Map of a Town-ſhip, together with 
the Laying all the Lands, Meadow, 2nd Incloſure, in the fame 
Lordſhip, to the Town, as they lie reſpectively in the Field, by 
| which Inſtrument may be deſcribed(very aptly)all Rivers, Water- 
| courſes, Mountains, Mills, Ponds, Lakes, Quarries, Woods, | 
Trees, and Buſhes, where-ever ſtanding, as alſothe Roads, Foot- 
paths, Gates, Stiles, with what-ever elſe 1s remarkable in the ſame 
Lordſhip. The Plain-Table 1s very excellent for taking of ſmall di- 
ſtances, as not exceeding a Mile, and whatever 1s required in this 
kind, it will not fail to perform with admirable plainneſs and 
perſpicuity': And ſo Icome to the 


T heodolite, 


Which is beſt and moſt Applicable for the taking of a. Map 
of a whole Country : For as the Plain Table 1s beſt and fitteſt 
for taking the Map of a Lordſhip, as the laying the particular 
| Grounds one by another,and for the expreſſing what is remarkable 
therein : So is the Theodolite fitteſt for the deſcribing aCountry, 
and the laying each Lordſhip, in its due place, true ſhape, and 

Jpantity, within the faid County-Map; on which may be de- 
' [{cribed all the Rivers, Water-courſes, 'Towns, Ancient and De- 
populated Places, and whatever places there are of Remark. 

This Inſtrument is very uſeful in taking the Map of a Lord- 
ſhip in Groſs, vzz. as tho? it were one intite Ground, which way 
is very helpful in the Incloſing of a Lordſhip, which is the 
firſt thing in that caſe that ought to be done, and this way may 
be fafely practiced, in taking the Map and Content of any large 
Foreſt, Park, Chaſe, Wood, or ſuch like, and for taking of x. 
ſtances, whether Acceſſible or Inacceſſible ; in ſhort, tis fitteſt for 
large and ſpacious performances, and fo I come to the | 


Circumferenter and Perattor. 


Both theſe Inſtruments being partly to the ſame purpoſe, and 
in reſpeCt of the largeneſs of the Degrees, (which in both Inſtru- 
ments are the fame) it will be of tolerable good uſe in taking 
the Map, and finding the Content of Incloſure, or of a Lord- 
ſhip, and will indifferently ſerve for large matters, as what we be- 
fore Intimated in the uſe of the Theodolite, and may very well 

Non merit 
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—  1merit the Applauſe of all Artiſts, tor the taking of Diſtances, 
| whether Acceſſible or Inacceſſible; and fo we proceed to the 


_4a—__— 


Chard and Needle. 


Tho? I know ſome Surveyors that have ſo far confided in 
the Chard and Needle only, as to give in a Map and Content 
of a Lordſhip taken thereby, or other ſmall Incloſures, yet I can- 
not adviſe any Surveyor to lay fo great a Streſs upon this Way, | 
that muſt neceſſarily have fo little congruity with truth; For 
firſt, in taking Angles in ſmall Grounds, the Angles Iying near 
together, or the many ſmall Crooks in a River or Watercourſe, 
when the NEEDLE ſhall ſcarce ſhew the difference betwixt 
one Angle and another, by reaſon of its Parvity and Reſtleſſneſs. 
Secondly, it is ſubject to Variation,both in reſpe&Q of Weather and 
of Iron, that may ſome times accideiitally happen to be near it un- 
known to the Artiſt, or Stones of an Iron Nature, in the Ground 
| where the Inſtrument is Planted, which may alſo cauſe the 

NEEDLE to ſtand from its true Point or reſting Place, there- 
|fore ought not to be rely*d upon, as ſo preciſely exact, as the other 
| | ways Fefore mentioned. But that which I recommend it for, 

ok indeed cannot. well /be done any other way, is the _— 

\Ithe Map and Content, of a Wood or Foreſt that'is boun 
with another Wood oxForeſt, that you are not concern'd into 
| meaſure (as very often | $ 1n Practice) ſo that you cannot 
\./ [ſee any conſiderable Way before you; then by the direftion of 

\, [the NEEDLE you may be able to keep a ſtraight line, as near 
W the Wood fide as you can guels and fo take the Angles either 
to you or from you, according as you are placed. Otherways 
by Obſerving at every Angle you plant your Inſtrument at, 
what Angle the NEEDLE makes with the Meridian-Line, 
which diſtance ſhall be the true quantity thereof, and by mea- 
ſuring theſe diſtances with your Chain, and inſerted into your 
FitLp-Boo x, and ſo proceeding round the whole Wood or 
Foreſt: then you may, by the help of your PRoTRAcTOR and 
FitLp-Book lay down the true Map thereof, and therefrom 
find its juſt content or quantity, as ſhall be exemplified in- 
its proper place. 
And here obſerve, the Sights taken from the Index, and fixed 


(as in the deſcription page 177 or 178) uponthe Tas LE, that is 
here to be uſed. 


- 


CHAP. 
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C H A P.XIV. 
How to take the Exaft Plot of a Field at one 
Station, from whence may be ſeen all the 


Angles of the Field, by the Plain Table. 


Efore you place your T a sL £, cauſe Marks to be ſet up in 
every Corner of the Field, as n ABCDEFGHIK, 
which let be the Field given to be meaſured ; then plant your 
Table at ſome convenient Place in the Ground, from whence 
may be ſeen all the Angles or Corners therein, as at R, there plant 
your TABLE covered with a ſheet of fair Paper, which 1s put 
upon the Table as is direted page 85: Your Table thus planted, 
lay your Index upon it, having one Foot of your Compaſs-points 
pricked down on the Paper near the Centre of the Table ; then 
bring thg edge of your Index to the Compaſs-point, as 1t-Re- 
mains fixed in the point R, having your Compaſſes in your Right- 
hand thus placed and your Index direQed by your Left-hand, turn 
the Index about till through the Sights thereof you eſpie the 
White or Mark ſet upat the Angle A, then by the edge of your 


Index draw the line R A, which diſtance Meaſure on the Ground 
with your Chain, which 1s found 35 Poles, 18 Links, which take 
trom your Scale with your Compaſſes, and place it from R to A, 
where make a prick with your Compalſs-point. So in Like man- 
ner from the point R direct your Sights to B, and draw the line 
R B, which diſtance Meaſured with your Chain, is found 35 
Poles, 8 Links, which take in your Compaſſes from your Scale 
and ſet it from R to B, then with your Black-lead Pencil draw 
the line A B, thus obſerving the ſame Method till the whole Map 
or Plot of the Field is taken. 

| N n 2 Or 
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ET, Or if you dire& your Sights to every Angle in the Field, and 
draw lines at length from R, by the edge of your Index, then | 
meaſure each length upon the Ground with your Chain, which 
| ſeveral diſtances ſo found take in your Compaſles from your Scale, 

and place them down upon their reſpective lines, in your Map, 
Making a prick at the end of each extent, then with your Black- 
lead Pencil draw ſmall Lines from one prick to another, as from 
Ato B, and from B to C, from C toD, and fo on, till the whole 
Plot be Included. 

Concerning the Rules Authors have delivered about takin 
the Plot of a Field at one Station, from any one Angle thereof, 
from whence all the Angles thereof may be ſeen, I ſhall not 
trouble the Reader, here with an Example, in reſpe&t, *ris the ſame 
with the former; for if the T xs L x be planted at any Angle in the 
Field, from whence all the Corners or Angles may be ſeen, 'is 
but direQng your Sights (from the Angle aſſigned) to all the 
Angles, drawing lines\Hy the edge of your Index; then meaſuring 
their reſpe&ive diſtances upon the Ground, with your Chain, 
which Dimenſions take in your Compaſles from your Scale, and 
place them upon each correſpondent Line, making pricks at the 
full extent thereof, from which with your Black-lead Pencil draw | 
lines, which ſhall include the Plot required. 


CHAP xv. 


How to perform the Work of the laſt Chapter, 
| by this Iuſtrument, by working according to 
the method of the Theodolite. 


HE Paper being taken oft from the T a rx together with 
the Quadrantal-plate which covers the Needle, at that 
time we uſe it as a plain Table, then it appears according to 
what we deſcribed 1n the IX Chapter, viz. a perfe&t T uy x 0- 
DOLITE CIRCUMFERENTER PERACTOR,&C. 
But to perform the former work according to the 'T u x 0-: 
[ÞOLITE, firſt plant your Inſtrument at R, turning the Table] 
upon the head of the Staff till the N =  o L x ſhall hang direaly 
over the Meridian Line in the C #1 a & Þ, there Screw the Table 
taft, which done having your Index in your Left-hand upon the 
| Table, and one of your Compaſs-points by your Right-hand pla- 
Iced in the Centre of the croſs Bars, over the Centre of the Cx aro 
jand NEEDLE, to which Compats-point fo fixed bring the edge 
Jof your Index, and direc the Sights to your firſt mark at A, ob- 
| {erving (in the Innermoſt Circle divided into 360 Degrees) what 
Degrees the Index cutterh, which let be 16 Degrees, 45 Minutes, 


which 


__—_ 
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which put down in the Second and Third Column of you Field- 
Book againſt A, in the firſt Column, being the Angle Nomina- 
red, then with your Chain meaſure the diſtance upon the Ground, 
viz, from R, the place of your Inſtrument (or place of ſtand- 
ing) to A, which is found 35 Poles, 18 Links, which place in 
the fourth and fifth Column of your Field-Book, againſt . A; Then 
after the ſame manner direCt your Sights to B, your ſecond Mark, 
Noting the Degrees cut by the Index, which let be 100 Degrees, 
15. Minutes, and the diſtance R B, 1s found 35 Poles, 8 Links, 
which note down in your Field-Book in the fourth and fifth 
Column (againft B the Alphabetical name of the Angle in the 
firſt Column) and the too Deg. i5 Min. in the ſecond and 
third Column. Then direct your Sights to C; finding the De- 
grees cut by the Index to be 111 Deg. 20 Min. and the Di- 
ſtance R C, to be 3o Poles, 17 Links, which 11x Deg. 20 Min. 
put. down 1n the ſecond and third Column of your Field-Book, 
[and the —_ 3o Poles, 17 Links, in the Fourth and fifth Co- 
lumn thereof: Then again Direct your Sights to. D, and note 


295g, 


the Degrees cut by the Index, which will be found 136 Degrees, 
5o Minutes, then meaſure the diſtance R D 38 Poles, 19 Links ; 
then put down D in the firſt Column of you Field-Book, and 
136 Deg. 50 Min. in the Second and Third Columns, and 38 
Poles, 19 Links in the fourth and fifth Columns thereof. "Then 
Dire&t your Sights to E, and obſerve the Degrees the Index conn 

which 


pr En NS 
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which let be 154 Deg. 5o Min. and the length R E, 18 Poles, 12 
Links; which 154 Deg.5o Min. and 18 Poles,12 Links transfer into 
your Field-Book, in their proper Columns as betoredire&ted : Then| 
dire& your Sights to F, where finding the Index to cut 177 Deg. 
co Min. and the diſtance R F, 35 Poles, 4 Links, all which put 
down in your Field-Book according to the aforegoing DireQtions : 
Then dire& your Sights to G, and Note the Degrees cut by the 
Index tobe 224 Deg. 3o Min. and the diſtance R G, 28 Poles, 19 
Links ; all which put down into your Field-Book as before : Then 
dire& your Sights to H, ſtill Noting the Degrees cut by the Index, 
which let be 281 Deg. 5o Min. and the diſtance RH, 32 Poles, 

18 Links, which Note down: in your Field-Book: "Then dire& 
| your Sights to' I, Noting the Degrees cut by the Index, which 
we find 334 Deg. 3o Min. and the length R 1, 31 Poles, 9 Links, | 
which accordingly put down in your Field-Book : Then dire& 
your Sights to K, your laſt Mark, obſerving the Index to cut 
342 Deg. 3o Min. and the diſtance R K, 22 Poles, 10 Links, 
theſe Note down in your Field-Book alſo: So will you have the 
whole Epitome of your work in your Field-Book, which ſtands as 
in the following Table, from which the Plot or the Map is to 
be protrated, as we ſhall ſhew in its proper place. 


YC T————————— 


| Angles. | Degrees. | Minutes. j Poles. Links, | 
I Al 16 40 35 18 
2 Bl 100 I5 ' 35 8 
3 ©. I2T 20 JO Be 
4 D] 236 50 38 19 
5 El 154 50 18 I2 
6 Fl 177 50 35 4 
7 G| 224 30 28 I9 
8 Hj] 281 50 32 I18 
9 I] 334 = 31 g 
| IO K] 342 JO | 22 Io 
CHAP. XVI 


How to perform the Work of the laft Chapter, 
| from this Inftrument, by working according 
to the Peractor. 


He difference between this way and the former conſiſts 

only 1n the diviſion of the Circle, for *tis but making uſe 

of the Circle divided into 120 degrees, and the Angles cut ac- 
cordingly by the Index, will ſhew the quagtity of each Angle 
from 


——— 
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from that Circle alſo, which, with the length taken as in the Taft 
Chapter, and transfer*d into your Field-Book, in all reſpeQts as the 
former Chapter dire&s, will be the thing effeQed. 


EAXASMELE 


Plant your Inſtrument at R, with the N x s DL hanging di- 
rely over the Meridian-line, direQing your Sights (as in the for: 
mer Chapter) to A, Noting the Degrees cut by the Index, which 
let be 5 degrees, 35 minutes, which with rhe length R A, 3 
Poles, 18 Links, Note down in your Field-Book, as in, the | 
Chapter, then direct your Sights to B, Noting the degrees the 


Index cuts, which let be be 33 degrees, 25 minutes, which with 
the length R B, 35 Poles, 8 Links, put down in your Field-Book. 
According to which method proceed in taking the reſt of the 
Angles, and expreſs them, with the _—_— the lines, taken in 
the Field with your Chain, in your Field-Book, which will be 
the exaQt Epitome of your whole work, and will ſtand thus. 


Angles. 


#, 
th. 


 — 
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Angles. | Degrees. | Minutes. | Poles. | Links. 
I A 5 35 35 18 
2 Bl 33 25 35 8 
; -$Þ - JF 7 Zo 17 
- 10 37 z8 I9 
5 E G1 37 18 I2 
6 1 $9 I7 3 4 
F- - 4. 4 50 2 I9 
8: M4: v9 57 32 16 
9 "113 111 Zo JI 9 
IO K I14 10 | 22 IO 


Thus you ſee the work is the ſame with the former, in 


Table better than niany Words demonſrateth. 


its kind 


and Degree, and both performed at one and the ſame time, and 
|may be ſo noted down accordingly in one and the fame Field- 
Book, by,making only rwo Columns of the Degrees and Minutes, 
ſomewhat larger then the reſt, to the end, that one thereof may 
ſhew the Degrees and Minutes according to the T HxzoDoLIiTE, 
and the other according to the PxxRacTox, as the following 


Angles. | D. Theodolite. M., D. Perator. M. | Poles. | Links. 
I A] 16 45 5 351 3s | 28 
2 B| 100 I5 33 25] 35 8 
3 C|1n 20' 37 *1 26 17 
a... 5o45 37] 38 | 19 
5 E | 154 50, 51 37] 186 I2 
6 F177 594 59 i7] 35 4 
7 G| 224 z3ol 74 co| 28 I9 
8 H |] 281 ' $0[93 57] 32 18 
lÞ I | 334 6 jap 04 38 3 8 
IO K[ 342 3o0]114 .. 207 "29 IO 


performs the work of thele two Inſtruments at one and t 


becauſe the work is performed both theſe ways at one 


CH 


By this Table, and what I have juſt now ſaid, *twill be caly to 
perceive the great advantage of this Inſtrument, which not only 


he ſame 


time, but confirms the work of both at the fame Inftant, And 


and the 


ſame time, and at the ſame labour allo, I ſhall therefore in the fol- 
lowing Chapters demonſtrate the work of both the T x x 0- 
DoLiTEandPERACTO®P together, by obſerving the Angles 
in both Circles, and by transferring them into rhe Field-Book, | 
as this laſt Table directs, in reſpect, *tis much more helpful and in- 
telligible, 


AP. 


| Theſe three © 
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ſcond muſt be of conſiderable breadth, {6 that it tmay contain 
the Number of and Minutes:cut by the Index,and alfo the 
Quarter of the Compaſs in which the degrees are cut by the Index 
{ froni the North or South points, towards the Eaft or Weſt; the 
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O o' - third 
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third Column is to contain. the Poles and Links, being the omary | 
Me Cares Des But. before 'you to}. 


our Inſtrument, 


DEFGIIK, which done your 
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each Angle, and alſo how to place them in your Field-Book : 
which done, the whole Work ſtands in your Field-Book as the 
aforegoing Table direQs, from which your Plot is to be Pro- 
tracted. 


| Circle. 360 | Circle. 1 = Circle four 90s Meaſure. 
Angles. |D. M-. |D. | M.|Coaſt, D. M+|[P. L- 
I Al 106 4515 35 VE. 16 45  . . 
2 Blioo 15[33 25 1SE. 79 45135 8 
3 Ch|11 20| 37 513K. O08 4o}30 15 
4 D]136 $50o[45 37 [SE 43 10138 - 19. 
5 El154 $5o[51 29 1SE., 25 10118 12 
6 Fli7979 $50[59 17 |SE. 2 1o|35 4 
7 G|224 J3o[74 So|SW. 44 3o|28 19 
8 H|]28z $50[93 57 |[NW. 78 10[32 18S, 
9 Il334 3oſiit z3o[NW. 25 3o[31 9 | 
10. K|342  20]114 Tt0|[NW. 17 3o0j22 10: 


*” 


And here Note, that the work of theſe thr eelaſt Chapters 
may all be performed at one and the ſame time; for the directions 
are alike in all of them, only obſerving to enter the quantity of 
each Angle into your Field-Book from each Circle into its pro- 
per Column, as the Table Demonſtrates. And tho? in theſe 
three laſt Chapters, I have largely treated of each ſeveral way, 
becauſe it might beſt ſuit with the huraours and qualifications of 
all Artiſts, yet Ido wholly recommend the ſober Artiſt, to make 
his Obſervation of all the three Circles at once, for the Index will 
cut all the Angles in the three ſeveral Circles at one time, and 
your Field-Book, as in this laſt Table, may be made with as lit- 
tle trouble to contain the Theodolite, PeraQtor, and Circle of 
four 905 the work of which three Inſtruments youſee 1s performed 
at one operation, with the ſame eaſe and labour that any one of 
them takes or requires, which is a ſure way alſo to prevent 
miſtakes, by comparing the correſpondent Numbers of your ſe- 
veral Angles in your Field-Book, by conſidering the proportion 
one Circle bears to another. | 


/ 
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C H A P. XVIII 


How to take the Plot of the aforementioned 
Ground, by ufing the Inſirument as a Cir- 
cumferenter, or Chard and Needle. 


UR Firſt buſineſs is to fit thiSE MeERIAL-TABLE to 
a CixCuMFERENTER, Oc. Which is done by taking 
the Sights from the Index and Screwing them upon the Meri- 
dian line on the Table, as was directed in the 7th Chapter, fo 
that the ſights thus placed, are fixed to the Table, and move as 
the Table moves, and the Angles (by the Degrees in the Chard) 
are to be obſerved from rhe South end of the Needle, by any 
one or all the Circles in the Chard, as we have inſtanced in the! 
work of the three laſt Chapters, for as the work of the three 
laſt Chapters was performed by the Index cutting the ſeveral Cir. 
cles upon the Table, fo the work may be effected by the three 
Circles ſo ſeverally divided in the Chard, by the Needle (accor- 

ding to the moving of the Table) making rhe ſame Angles on 
[the ſeveral Circles of the Chard ; and becauſe T would not be 
prolix I ſhall obſerve the Angles to each Circle the Needle 
makes, tho? T cannot but moſtly recommend the Circle of the 
Circumferenter, divided into 120 Degrees : However. ſince I 
{hall exemplifie the work 1n all the three Circles at once, lea- 
ving the Surveyor to take his Choice which one, or all the Cir- 
cles at one time he will make uſe of, and by referring to the 
Figures in the three former Chapters, which are applicable to 
| the Diviſions of the three Circles in the Chard ; we Illuſtrate as 
| followeth. 


EX FMEPLTE. 


Firſt, {et or place marks in all the Angles or Corners of the 
Field, as in ABCDEFGHLIK, then plant your Table Horo- 
zontally at R, with the Flower-de-luce towards you, turning 1t 
gently upon the Staff till through the Sights you eſpie the Mark 
at A, there Screw your Table faſt, and obſerve what Degrecs in 
the Chard the Needle hangeth over in cach Circle, which in 
the Diviſion of that Circle of 360 Degrees it cuts 16 Deg. 45 | 
' Min. and in the Circumferenter-Circle divided into 120 Deg, 
the. Needle cuts 5 Deg. 35 Min. and in the Circle of four go5 
the Needle is found to reſt upon NE. 16 Degrees, 45 Minutes, 
t and the Length R A, meaſured on the Ground by the Chain, 

is found 35 Poles, 18 Links, all which Numbers note down 1n 

your Field-Book according to the lait direCtions (for this purpole) | 
of the laſt Chapter, in the Example of the Field-Book ; which 
done, 
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{ done, uniſcrew your Table, and turn it about as before, till through 
| the Sights you eſpie the Mark at B, there ſcrew it faſt, N oting 
| the Degrees of the ſeveral Circles the Needle hangeth over. 
which in that of 360, is found roo Deg. 15 Min. in that of 126, 
is found 33 Degrees, 25 Minutes; in the tour 9o*» SE 79 Degrees, 
l,c Min. and the length R B, containing 35 Poles, 8 Links, al; 
| which Note down in your Ficld-Book as before, then accordin 
to the former directions, direct (by moving the Table) the Sights 
[to C, where the Needle is found to reſt upon 111 Deg. 20 Min. 
in the Circle divided into 360 Deg. and cutteth alſo 37 Degrees, 

Min. in that Circle divided iato 120, and alſo the Needle F 
| reſts upon SE 68 Deg. 4o Min. 1n the Circle of four 905 and the 
length R C, 1s found to contain 3o Poles, 15 Links, all which 
| Numbers accordingly place down in your Field-Book. And thus 
[much is enough to ground a mean Capacity in the performance 
{of the reſt, for by obſerving the ſame Rule or Method, you can- 
not fail, and the Work in your Field-Book ſtands as the laſt 
Table in the laſt Chapter direQs, from which the Plot is to be 
ProtraRed, as by the next Chapter. 

Note, That whenſoever the Plot of a Ground can be taken at one 
Station, be it in any Angle thereof, or in what other part of the 
Ground fſoever, the former direCtions hold good for the Perfor- 
{| mance thereof; for the Angles and Lines being taken according 
[to the preceding dire&tions (though different in reſpe& of 
the Station's Situation) and accordingly entered into your Field- 
_ | Book, the Plot may be Protratted thereby, and be the fame as 
if drawn from obſervations made in any other place of the faid 
Ground. 


| 
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CHAT: XEK 


To lay down or ProtraCt upon Paper, the Work 
of the former Chapters. 


[. | bt draw a Line (your Field-Book lying before you) 

that ſhall repreſent the Meridian Line, or a line that ſhall 
point North and South, as in the figure of the 15th Chapter, 
which is CharaQtered at either end with Nox T Hand SouTH; 
then according to the Circle your Angles were obſerved by, whe- 
ther upon the Table by the Index, or in the Chard by the Needle, 
make uſe of that ſide of your PROTRACTOR that is graduz- 
ted accordingly; then make choice of a convenient Place upon 
your fair Paper, that may repreſent your Station, or place of Stand- 
Ing as ar (by reterring tothe Figure inthe 15th Chapter) R, upon 
which point, place the Centre of your Protractor, laying the 
| Meridian line of your ProtraQor direaly upon the Meridian line 
of 


po 
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yp of your Paper, as itis before repreſented with the Arch towards 
your ProtraQor, reſting in this poſture, look in your Field-Book | 
for the quantity of your Firſt Angle at A, which (according to 
this diviſion of 360) is found 16 Degrees, 45 Minutes; theretore 
againſt 16 Degrees, 45 Minutes, in the Limb of your ProtraQor, 
make a mark or prick upon the Paper. ; 
I. Then finding your Second Angleat B, to contain 100 De- 
grees, i 5 Minutes, make a thark upon the Paper againſt 100 De- 
grees, 15 Minutes, of your Protractor. 
TH. Alfo finding your third Angle at C to contain 111 De- 
grees, 20 Minutes, againſt which in the limb of your ProtraQr, 
make a mark alſo. 
IV. Your fourth Angleat D, is found by your Field-Book to 
contain 136 Degrees, 5o Minutes, againſt which in the limb 
of your Protractor, make a mark upon _ Paper. | 

V. The Degrees obſerved at your fitth Angle at E, is found 
154 Degrees, 5o Minutes, againſt which Number in your Pro- 
tractor make a prick upon your Paper. 
VI. Accordingly obſerve what Degrees are at the fixth Angle at 
F, which is found 197 Degrees 5o Minutes, which prick off from 
the limb of your Protractor upon your Paper. 
VII. Then obſerving what Degrees are made at the AngleG, 
which is found to contain 224 Degrees, 3o Minutes, wherein ob- 
ſerve that as 224 Degrees, 3o Minutes, 1s greater then 186 De- 
grees, The Arch of your Protra&tor muſt therefore be turned 
downwards, ſtill keeping the Meridian line of your ProtraQor 
upon the Meridian line of your Paper, in which poſture it is to 
lye till your work be finiſhed. 
Then obſerve ghe 224 Degrees, 3o Minutes upon your Pro- 
tractor, againſt which make a mark upon the Paper as before. 
Thus according to the preceding direQtions prick off the Angles 
H, I, and K, from the Degrees in the limb of your Protrator ; 
which being done, take your ProtraCtor from the Paper, then 
lay a Rular Nom the point R, to each prick-mark made Fo your 
| Protractor and draw obſcure Lines, as RA, RB, RC, &c. then 
take the particular lengrh proper to each Angle (as your Field- 
Book direQs) from your Scale, and place them upon their re- 
ſpective Lines, as from R,to A, 35 Poles, 18 Links, which take 
from the Scale treated of in the third Chaprer, and place it from 
R, to A; likewiſe from R, to B, was found 35 Poles, 8 Links, 
which accordingly take from your Scale, and ſet from-R, to B; 
thus by obſerving this method, being directed accordingly by your 
Field-Book, the length of all the other lines may be {et off, as 
the Field-Book , and the Figure Demonſtrates; which done, draw 
lines Irom prick to prick, as from A, to B, and from B, to C, 
from C, to D, and from D, to FE, from E to F, and foround to 
A, which includes the Plot required, 
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- | done meaſure every one of the lines on the Ground with: your 
Chain, and Note them down - from your Scale upon the corre- 
ſpondent lines; your T « 3 L's remaining fixed, direct your Sights 
| to the other Station at R; and draw a line at fength at the end of | 
| your: Index as X Z, then take up your Table, and meafure (as you | - 
go along) the ſtationary. diſtance PR, which is found 82 Poles, 
4 Links, which place from P, to R, by help of your Scale and 
Compaſſes. #1," ES 1 
Secondly plant your T 4 s L at Rylayingtheedge of yourIndex 
 [upou. the Stationary line R P, and turn the Table gently about 
| (upon the head of your Staff) till through the'Sights you elpie your 
| firſt Station- at P, there ſcrew. it faſt ; then direQ the Index from | 
yourStationatR,to all the other Angles,as to HI KLMN 0, and| 
draw obſcure lines by the edge of your Index as before : which 
done, meaſure with your Chain from your Station to each Angle, 
which ſeveral diſtances take in your Compaſſes, from your Scale, 
[and ſet them from your Station at R,to HI K EM NO; laftly 
| draw lines from prick to ve as from A to B, from Bto C, from 
1C to D,;:from D to E, from E to F, thence to G, and fo toH,} 
and ſoon to I KL M NO, which Includes the Plot upon your| 
Table, being the exat Map of the Field, as was required. ©. | 
|. Note, that. it often happens by the Irregularity of the Fences, or| ' 
. by Hills ObftruQting your Sight, that more ſtations than two are] . 
{reguired, of which Caſe the 23 Chapter will fully inform you. | 
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CHAP. XXL. 


| | How 10 take the Plot of a Field at rwo Stati-| © 
ons, by the Circles on the Table, or accor-| 
| ding tothe Theodolite, Peractor, Ec. when 
| all the Angles cannot be ſeen from one place 
or Angle therein. _ bn” 


- 


| Hae made choice of two convenient places,(from which] 
4 2! the Angles or Corners of the Ground may be ſeen, as | 
at P,and R) for your two Stations, plant your Table at P, turn- 
ing it upon the head of the Staff, till the Needle hang direQly | 
over the Meridian line in the Chard, there ſcrew it faſf ; then as 
-['s directed jn the 15 Chapter, dire& your Sights to all the An- 
_ | gles mnview,wiz.to A,B,C,D, E, F,G, and obſerve the Degrees 
cut by the edge of your Index, upon one or all the three Circles 
upon the Table, and Note the Angles (from each Circle) down 
in your Field-Book, with the length of each line, as here you 
ke; which done, dire& your Sights to. Rpyour Second Station, 


where| 
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where finding the edge of the Index (in the Circle of 366) to 
cut 41 Degrees, 3o Minutes, which note down in your Field- 
|Book; in a ſpace for that purpoſe, which 41 | 
is called the difference of Meridians: Having thus finiſhed this 

part of the Field, remove your Inſtrument to your other Stati-| 
[on at R, (meaſuring the Stationary diſtance as you come on} 
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- [and laying the Index upon 41 Degrees, 3o Minutes, the difference 
 {|Meridians, turning the Inſtrument about till through the Sights 
© [you efpie the mark ſet up at your firſt Station at P, fo will the 
3 | Needle (as before) hang over the Meridian line in the Chard, 
35 [12 which poſture Screw. it faſt, then dire& your Sights to the 
35 [remaining Angles viz. to M, Mak, I, K, L, noting the Degrees 


P 


ces 2o Minutes 


| 
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cut by the edge of the Index, upon one or all the Circles onthe 
Table, and accordingly note them down mn your Field-Book, 
with the true meaſure of the Stationary Diſtance, which is here 
found $2 Poles, 4 Links, and likewiſe the meaſure of all the other 
Angles from the Station they: were obſerved from, all which 
colle& in your Field-Book as the following Table direQs, 6 
will your work in the Field be finiſhed. 


The Field-Book. 


—_— 


—The Circle 300 |Curcle I20 Tire: tour 903 Meal. |Sta- | 
Angles. D. M. D. M. Coaſt. D. M. of L. t10ns, | 
A 18 zol2 5$5o[NE 58 3oſ1402|c 
1B  2|24 4518 ' 15]NE- 24 45|23 035 
Cc 3 |64 00| 21 20|]NE 64 oo|2010|&a| 
D 4 | 209 50] 69 57 |SW 29 5go[i518\s » 
EF $5244 3o|8: | 3o|IW. o 3o| 16 07 [= 
G 6 |291 30197  T10[ NW 68, 3ol 2015] -| 


[The Stationary diſtance P R, is found 82 Poles, 4 Links, and thel|- 


M x12 ol 10] NE ' 27 3o|2118] 

N -\87 Fo ” 03] NE 81 1o\ 23 10 $..] 
O 3\|103 1o[34 231SE #76' 50119 16 bell 
HI _4|16 n5|53 . 45}SE 18 45]23 og| 8 ©} 
I * '5|173 5557 - 58|SE 6 05|3002|88 
Wn, 6.1223 :. 35 8-13 SW 43 3512816] 2 © 
L 77264 aol 8 13]SW 84 40|24 18|h 


Performed by the Chard and Needle. 


To perform the aforegoing Work, by uſing the three Cir- 
cles in the \Chard (being divided in all reſpe&ts with thoſe on 
the Table) or according to the Circumferenter, Chard and 
Needle. | 

Firft take the Sights from your Index, and Screw them on| 
the Table as is irefted in the 7th and 18th Chapters, then by 
directing the Sights (which is done by turning the Table upon: 
the head of the Staff) to each Angle, wvz. to A, B, C, &c. you 
will find the Needle to cut the ſeveral Circles in the Chard, on 
the ſame Degrees and Minutes as the Index did the Circles on the 
ble, which needs no further explanation to perform the whole 
Work, tor the directions are the {ame in all reſpeQs, rhe Needle 
panning here what the Index did there, and the Field-Book 
no . ways different, ſo that *tis needleſs to make any tedious (or 
farther) repetitions. | CHAP. 
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CHAP. XXII 
How to protratt the work of the laſt Chapter. 


O avoid trouble, we ſhall refer to the aforegoing Figure. 
Firſt then, draw the Meridian line SPN, let P repreſent 
your firſt Station, upon which point place the Centre of your 
Protraor, laying the Meridian line of your ProtraQor. upon 
the Meridian line of your Paper, at which time having your 
Field-Book before you, prick off the Angles (according to the 
diviſion of 360, in reſpe& the difference of Meridians is 
noted from that Circle, which might at the fame time alſo 
have been noted from both the other Circles, as every mean Ci- 
acity- may underſtand) as your Field-Book direQts; and draw 
foe from P, through theſe Marks, upon which lines ſet off the 
ſeveral lengths (taken in the Field) from P, as you find them 

Colle&ed in your Field-Book. | 
The Obſervations of your: firſt Station being thus finiſhed, be. 


E:. fore you remove your ProtraQtor make a mark*againſt 41 De- 


rees, 3o Minutes, which is for the difference of Meridians,. and 
- 6s, the line PR, upon which line from P, ſet off (your Stati- 
onary Diſtance) 82 Poles, 4 Links, to R ; then upori the Statio- 
nary point R, place the Centre of your Protractor, as before, 
moving it up and down until the line P R lyes Juſt under 
41 Degrees, 3o Minutes, to which place-hold it faſt, and there- 


' [from prick off all the Angles ( taken at that Station) by the] 
limb of your ProtraQor, as your Field-Book informs you; through 
which pricks draw lines from R, and ſet: off therein the reſpec-| | 


tive diſtancesas they are noted down in your Field-Book: Laſt- 


fly, through which Points thus prickt off, viz. ABCDEFG 
HIKLMNO, draw lines, which ſhall include the true Plot | 


of the ſaid Field upon your Paper. 

; EL Here Note alſo that if all the Angles could not have been 
obſerved but that of neceſſity more Stations would have been 
required to have pertefted the Work, it had been but obſerving 
the next Stationary diſtance, or difference of Meridians, viz, by 


direQing your Sights from Station to Station, in: the ſame' order} 
as in the laſt Chapter is direQed, taking all the Angles (with] 
| the length of the lines) in View at each Station, and fo proceed- 
ing from Station to Station. till the' whole be finiſhed; as pre- 
-|ſ{ently we ſhall further explain. 
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CHAP, XXIV. 
To take the Plot of any Irregular Field at di- 


ſeen from one, two, or more Stations, 
the Plain-Table, by going round about the 
ſame. — 


or Plot is required. . | 
I. Firſt therefore, make Choice of the moſt convenient places 
for your Stations, which are at R,S, T, V, W, which +5 Stations 
will. perform the Work of the whole Ground, z. all the Ag- 
les may be ſeen from them. | 
HI. Secondly, ſet up Whites in all the Angles of the Field, 


| otherways you muſt cauſe a Man to move from Angle to Angle, 
as you go along, with a ſheet of White Paper pinn'd upon his| * 


breaſt. | 

ITT. Then plant your 'Table at R, fitting it to the Situation 
of the Ground, which is eaſily done by bear inſpeQtion, and 
Screw it faſt ; then from your firſt Station at R (upon the Ta- 
ble which repreſents the rlace of your ſtanding in the Field) 
dire your Sights to your ſecond Station at S, and draw a line 
by the _ your Index, which call your firſt Stationary line; 
then direct your Sights to all the Angles in View, as to A, 6, F, 
h, drawing fines by the edge of your Index ; then meaſure their 
reſpeQive. diſtances with your Chain, from your Station-hole 


which take from your Scale and fet from Rro A; Then from R 
tos, is 5 Poles, 10 Links, from R to F, 6 Poles, 2 Links; and 
from R to th, 3o Poles, 4 Links: All which diſtances take ſeve- 
rally from your Scale, and place them upon their reſpeQive lines; 
then withy your Black lead-pencil draw lines from theſe points, 


taken, at your Firft Station : But before you- remove your Table, 
 dire&t your Sights to the Wind-Mill at N, and draw a line at 


Meaſure your Stationary line from R to S, which is found 104 
Poles, 16 Links, which ſer from R to S. 


IV; Plant your Table ar S, laying the edge of your Index up- 


' | on the edge (or cloſe by the ſide) of your Stationary line, and 


turn the Table gently aboutupon the head of the Staff, till through 


then trom your Stationary mark upon your Paper at S (which 


always 


length by the edge of your Index, then take up your Table and| 


vers Stations,when all the Angles cannot be| 


ET this Irregular Plot Noted with ABCDE FGHIK| 
| L_j Sc. repreſent ſome Irregular Field or Ground whoſe Map| 


, 


under the Table, hence the diſtance from R to- A, is found 3 Poles, | 


viz, from A to 6, froms to Y, from Þ to F, ſoare all the Angles|. - 


the Sights you eſpie your firſt Station at R, there Screw it fait ; | , 
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always repreſents your place of ſtanding on the Ground) dire, | 


Sights to B.(which is all the Angles in View at that Stati- 


on) which diſtance on the Ground. is found 3 Poles, which take 


our Scale and ſet from S to B; then with your Black lead- 


il draw the line A B : Then dire& your Sights to the Wind- 


ill, and draw a line at length by the edge 0 your Index, and | 
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where theſe two lines InterſeQ one another at N, there place the 
| Mill : By which Method you may Protra@ any thing that's remark- 
able in the Ground, as Ponds, Trees, Buſhes,' &c. Then direct 
your ſights to T your third Station, and draw a line by the edge 
of your Index, then take up your Table and meaſure the Statio- 
nary diſtance from S to T, which is 2 4. Poles, 2 Links, which 


take from your Scale and ſet from S to 
V. Plant 
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_ - [of your Staff, till through the Sights you {ſee your Station at T, 


V. Plant your Table at T, laying the edge of your Index up- 
an the Stationary line ST, -and turning the Table gently about | . 
till through the Sights you eſpie your Stationary mark atS, there | 
Screw it faſt ; then dire& your Index to all the ſeveral Angles ii 
view, as from T to C, from T to D, from 'TtoE, from T'to F, 
from T to G, and from T to H; then meaſure theſe ſeveral di- 
ſtances upon the Ground, which ſeveral diſtances taken from 
your Scale, and prickt'off trom your Station at T, upon their re- 
ipetive lines, as from 'T to C, is foynd 9 Poles, 2 Links ; from 
T to D, 15 Poles, 16 Links; from Tto E, 15 Poles, 1o Links; 
from T to F, 8 Poles, 5 Links; frora T, to G, 27 Poles, 2 Links; 
and from T to H, 29 Poles, 15 Links: Which feveral diſtances]. 
(as I faid before) take” from your Scale and ſet off upon their 
reſpeFtive lines as here you ſee ; then with your Black lead-Pencil 
[draw the lines BC, CD, DE, EF, FG, and GH which done dis |, 
re& your Sights to V, your fourth Station, aad draw a line with | 
your Compaſs-points, by the edge of your Index ; then take wp| 

your Table and meaſure your Stationary diſtance from T to V, 2 
| which'is found 55 Poles, 16 Links, which take from your Scale and}. - 
and Place from 'T to V. | $ 
. VI. Plant your Table at V, laying the edge of your Index up-| 
[on your Stationary line 'T V, turning the Table upon the head 


in which poſture'Screw it faſt; then direct your Sights from your 
Station at V, to all the Angles in view, as to I, K, L, M, N, and} 
meaſure their diſtances (from your place of Standing) on the | 
'Ground, which from V to 1-is found 7 Poles, 16 Links, which 
take from-your Scale and fet from V to I, upon your Paper ; the 
diftance V K is.found 11 Poles, 15 Links, which take from your 
Scale and ſet from V to K ; likewiſethe line V L, is found 9 Poles, 
18 Links, which ſet off from your, Scale from V to L ; then mea- 
{ure the diſtance V M on the Ground, which is 22 Poles, 10 
Links, which take from your Scale and ſet. from V to:M; then |. 
meaſure the diſtance VN, which is found 25 Poles, 3 Links, 
which alſo take from your Scale and fet from V to N ; then take 
your Black lead-Pencil and draw the lines, HI, IK, KL, I.M, and 
MN ; then dire& your Sights to your laſt Station at W, and draw 
a line by the edge of your.Index, which done take up your Ta-. 
ble ; and the Stationary diſtance V W, which is found 98 Poles, 
take from your Scale and fet from V to W. + 
VII. Laſtly, plant your Table at W, laying the edge of your 
Index upon the Stationary Line V W, and turn your Table gent- 
ly about till through the Sights you ſee your laſt Station at V,| 
there ſcrew it faſt; then from your Stationary mark at W, di- 
rect 'your Sights..to all the remaining Angles, as to O, P, Q, X, 
Y, and Z, which done meaſure each ſeveral line with your Chain 
upon the Ground, which from W to, is found 21 Poles, 3 Links, 
which take from your Scale and ſet from W toO ; then trom W 
toPis 18 Poles, xoLinks,which ſet off by your Scale from W to P; 
then from W to Q, is 7 Poles 17 Links, which take from your Scale 
RS and 


hm 


| 


4 


in a Right line (or as near as you can gueſs) to your Stationary | 


W you are then going to (for you muſt always obſerve to mea- 
[ſure in a ſtraight 


[your Work) there Screw it fait ; then obſerve how far you have 
_ [meaſured 'on your Stationary Line, viz, from Your laft Station, 


. [the line, till through the Sights you eſpy either the Stationary 


and ſet from W toQ : then from W to X is 12 Poles, 18 Links, 


from your Scale, and fet from W- to Z ; then with your Black- 
lead-Pencil draw lines from prick to prick, viz. from N to Q, 
from O to P, from P toQ, from Q to X, from X to Y, from 
Y to Z, and from Z to h , which includes and compleats the 
whole Plot or Map of your Field as was required. 


Performed another Way by the Plain-Table. 


In very Irregular -Grounds where you meet with the advan- 
tage of drawing long Stationary lines, you cannot ſee all the An- 
gles from each Station, but in. going on your Stationary line, all 
the little Crooks'in fhe Hedge, River, Gutter, &c. may be ſeen: 
Therefore that you may* Plot all'your Angles as you meaſure 
og your Stationary line, obſerve this General Rule, vzz, 


A Gexer al Rale. 
In going on your Stationary line, mark where an Angle falls 
line, there plant your Table, laying your Index upon the Sta- 


tionary line, and turning the Needle upon the Head-of the'Staff, 
till you either can ſee your Station you laſt came from, or that 


u ſhould 
'errour in 


| ne from Station to Station (for if 1 
any ways deviate from a Right line, it would cauſe 


to the place where you plant your Table; which diſtance take 
from your' Scale and place from your laſt. Station on your Stati- 
onary line, there make a prick with your Compaſs-point, and 
there take the Angle. , | | 


EXAMPLE... 


As {uppoſe (in' the laſt Figure) you were going on your:Stati- 
onary line R W, viz. from R to W, where the Angle h 
we will ſuppoſe to beuntaken : Now having meaſured from R on 
the Stationary line towards W, as far as 7, beingagainſt the Angle 
at h, wefind the diſtance R 7 28 Poles, 15 Links, which elle 
from your Scale and ſet from R to 7, there make a prick; then 
lay your Index upon your Stationary line R W, and turn the 
Table about, fo that be ſure you do not ſhake the Index off from 


mark at R you came from, or at 'W where you are going, 
there Screw it faſt ; then from 7 direQ your Sights to the An- 


which ſet from W to X;; likewiſe from W to Y is 34 Poles, 17 |: 
Links, which ſet from W to Y ; laſtly from W to Z, the length | 
| | of the Ground-line, 1s found 33 Poles; 10 Links, which alfo take 


gle h, drawing a line by the edge of your Index, and man 
| FS: the 
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tee 


the ſaid diſtance on the Ground with your Chain, viz. from -; 
to Þ, which is found 9g Poles, 16 Links, whuch take from your | 
Scale with your Compaſſes, and {et it from to Þ. 

Thus by this one example, *tis eafie to diſcern how the reſt of | 
the Angles (be they never ſo many) may be taken as you goon| . 
your ſeveral ſtationary lines, which is an excellent way of Plot- 
ting, where Grounds run out into many Angles or Corners, as 
where a Ground is bounded by a River, Watercourſe, &c:; 


n_np_ w—_— 
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CHAP. XXIV. 


How to perform the Work of the former Chap- 

ter, by the Several Circles on the Table, 

repreſenting - the Theodolite, Peractor, 

- Circumferenter, &c. at performed at one 
and the ſame time. | 


q 


"HE work of this Chapter-may be performed according | 
_ to the direftions of the 21 Chapter, by obſerving all the 
Angles at every ſtation, with the difference of Meridians, alf 
from all the Circles: upon -the Table, with the length of each 
Ground-line from your ſtations alſo, which inſerted in your Field-: 
Book, in the fame order that is there delivered; and ogy, 
roceed from one ſtation to another, till the whole work | 
{finiſhed which may be Protrated on Paper by the direftionsn 
_ [the 22 Chapter. But becauſe this way is ſomething too intri- | 
cate and hard and would take up too much time, I ſhall there- 
[fore exemplifie the bag of >," Cha Ny nf gre eaſier way, | 
Tand more proper to the purpoſe in re of going round the 

Ground, bur I proceed as followeth. '. M7 


- TI. Firſt, let Beacons be ſet up for your ſeveral Stations, as at 
R,S, T, V, W, then plant your Inſtrument at R (being orde- 
red as is direCted at the beginning of the 15 Chapter) with the | 
Flower-de-luce towards you, . turnirig the Table gently upon the 
head of the Staff, till the Needle hang direQly over the Meridi-| 
an line in the Chard, there Screw it faſt, then dire& your 'Sights 
to, your Second Station' at S, noting the Degrees cut by the edge 
' [of your Index upon the Several. Circles upon the Table, which 
in the Circle (360) of the Theodolite is found 283 Degrees, 30 
Minutes ; and in the Circle of the PeraQor divided into 120 
Degrees, is found 94 Degrees, 3o Minutes; and in the Circle of 
tour 99%: N W 76 Degrees, 3o Minutes, which place cy war 
| . econ 
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ſecond, third, and fourth Columns of your. Field-Book, being | 
the difference of Meridians obſerved from each Circle, then take] 
up your Table, and begin and meaſure on your Stationary line 
from R to 4,which is in a right line {or perpendicular) to A, 3 Poles, 
8 Links, which put down in your Field-Book in the Colunm 
Stat. Diſt. then meaſure the perpendicular off-ſet a. A, 2 Poles, 10 
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| Links, to the Left-hand, which place in its proper Column in 
your Field-Book ; then meaſure on your Stationary line till you | | 
come at Right Angles with the Wind-Mill at N, which from | 
your firſt ſtation R, is 55 Poles, 10 Links, which note down 
in your ſtationary Column, then the length of your Ground- 
line froca 6 to the Mill, is 40 Poles tothe Right-hand, which | | 
Q q |  IOEVS 
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|it faſt, then dire& your Sights to your third Station at T, ob- 


| Poles,' 15 Links; then meaſure from c.to D, which 1s 15 Poles, 


note down in its proper Column into your Field-Book, then | 
from b, meaſure on to S, your ſecond Station ; hence the whole 
length of your Stationary line RS, is found x10 Poles, 10 Links, 
which put down in your Field-Book as betore ; then meaſure the 
Perpendicular off-ſet'S B, 4 Poles, 10 Links; and note it down in 
its proper Collumn in your Field-Book : So is the Work on your 
firſt Stationary line fimſhed. , 


to and fro, till the Needle reſt directly over the Meridian line 
in the Chard, with the Flower-de-luce towards you, there ſcrew | 


ſerving what Degrees are cut by the edge of your Index, 1n the 
ſeveral Circles ' on the Table for the difterence -of Meridians, 
which is found in the Theodolite-Circle of 360 Degrees, 11 
Degrees, 45 Minutes; in the Peractor-Circle of 120, 1s found 3 
Degrees, 55 Minutes; and in the Circle of four 90+ , N E, 11 
Degrees, 45 Minutes ; which note down in your Field-Book as 
before directed : Then take up your . Table and meaſure on your 
Stationary from S, to the perpendicular off-ſet at c, which is 18 
Poles, 15 Links , which put down in its proper Column in your 
Field-Book ; then meaſure the Perpendicular off-ſet to the Left, c C, 
7 Poles, 10 Links, which place in your Field-Book againit 18 


2 Links, which place againſt 18 Poles, 15 Links, again repeated, 
becauſe tis the ſame length ; then meaſurethereft of your Stationary 


which place down in your Field-Book, and fill up the reſt of the! 
Columns with Cyphers, becauſe there 1s no Angle to be taken 
therefrom ; ſo is your Work finiſhed on your ſecond Stationaryline, 

III. Plant your Table at T, your third Station, there faſtning 
it, with the Needle hanging direatly over the Meridian line in 
the Chard; then dire& your Sights to your fourth Station at V, 
obſerving (as before)' what Degrees are cut by the Index on the 
ſeveral Circles on the Table, which is 13 Degrees, o Minutes; 
and: 4 Degrees, 20 Minutes, and likewiſe N E, 13 Degrees, © 
Minutes; . which place in their: proper Columns in your Field- 
Book, for the difference of Meridians proper to each Circle; then 
take. up your Table and meaſure on your Stationary line from 
T to 4, 5 Poles, 10 Links; from which 4 meaſure the Perpen- 


tive Columns in your Field-Book ; then meaſure 4 E, 1 5 Poles, 
4 Links , which pur down in your Field-Book againſt the fame 
Stationary length, again repeated ; then meaſure on your Statio-- 
nary line as far as e, (where the next perpendicular off-ſet falls) 
26 Poles, 'xo Links,”and meaſure eG the of-ſet, 6 Poles, 5 Links; 
which lengths put into your Field-Book in their own Columns: 
Then meaſure on to f, which from your Station at T, is found 
29 Poles,” 12 Links, where it touches the Fence, being called a 


lumn, filling up the other Columns with Cyphers, becauſe there 


IT. Then plant your Table at S, your ſecond Station, moving | 


line to T, which whole length from Sto T, is 24 Poles, 5. Links, |" 


dicular fet-o to F,'7 Poles, 5 Links, which put in their re{pec-] 


Tangent line, which length put down in your Stationary Cc-| 
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is no diſtance to ſer off; then meaſure on your Stationary Line 
[to g, which irom 'T 1s 55 Poles, 5Links, which place in its own 

7 okg with Cyphers ih the other Columns of your Field-Book, 
for the reaſon juſt -before given; then continue meaſuring on 
your Stationary line to h, which from 'T is foynd 56 Poles, 1- 
Links ; then meaſure h- K, the perpendicular off-ſer, z Poles, 18 
Links, all which put down in the reſpe&ive Columns' in your 


length of your Stationary 'T V, '59 Poles, 7 Links, which put 
down 1n its proper Column ; and ſince there is no Perpen- 
dicular Angle to take ' from it, put Cyphers in the other Co- 
lumns, ſo 1s the work of your third Station finiſhed. 

IV. Plant your Table at your fourth Station. at V, fo that 
the Needle hang directly over the Meridian line, where ſcrew 
it faſt ; Then direct your Sights to your fifth Station at W, ob- 
{c-ving the Index to cut the Degrees in the ſeveral Circles; as 
-|your Field-Book direCts, for the. difference of Meridians 'pro- 
per to each Circle; then take up your 'Table, and meaſure from 
your Station at V to 7, 1 Pole, 1o Links ; Meaſure alſo the per- 
pendicular diſtance z L, 1 Pole, 18 Links; which numbers place 
down in your Field-Book according to the aforegoing direQtons ; 
then meaſure.on to k, 29. Poles, 14 Links, and the perpendi- 
cular diſtance k M, 3 Poles, 1 Link , which place in your Field- 
Book ; then meaſure on to / 33 Poles : Links, which put down 
in your Field-Book in its proper place, and becauſe it is a Tan- 
| gent line, fill up the other Columns with Cyphers ; then meaſure 
on tom, 85 Poles, 5 Links, being a Tangent line, therefore. put 
| down 85 Poles, 5 Links, in its own Column, and Cyphers in the 
reſt ; then meaſure onto #, 89 Poles, 6 Links, and allo z P, the Per- 
pendicular diſtance or off-ſet, 6 Poles, 4 Links, both which Num- 
bers: transferr into your Field-Book ; then meaſure on to 0, 110 
Poles, 10 Links, and the Perpendicular off-ſet o Q, 6 Poles, which 
inſert alſo into your Field-Book ; then meaſure on to W (being 
the whole length of your Stationary-line V WY 111 Poles, 13 
Links, which place in-its proper "Column 'in your Field-Book ; 
which compleats the Work of your fourth Station. 

V. Plant your Table faſt at. W, with the Needle over the: 
Meridian line in the Chard, then dire& your Sights to R, your 
firſt Station, where the edge of your Index cuts 193 Degrees, 
zo Minutes, in the Circle of 366 ; and 64 Degrees, zo Minutes , 
in the Circle of 120; and S W, 13 Degrees, 3o Minutes, in the 
Circle of four go$ -: This done, take up your Table and meaſure 
to the firſt off-ſet at p, 8 Poles, 15 Links, and the off-ſet p. X, 4 
Poles, and place them down in your Field-Book ; then meaſure 


and Cyphers in the other Columns ; then meaſure the off-ſet q Y, 
[4 Poles, 2 Links, which place in its proper Column, againſt 34 
Poles, 10 Links, again repeated ; then meaſure to r, 52 Poles, and 
{likewiſe meaſure the off-ſet » Þ, 4 Poles, 18 Links , which trans- 
ter into your Field-Book ; then meaſure to # 73 Poles, 6 Links , 

Q q 2 which 


on to q 34 Poles, 10 Links, it being a Tangent put it down, 


1 


FieldeBook ; then meaſure on to your Station at V, being the whole| 


| 
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ms 


The Field-Book. | 


which note down in its own Column, with Cyphers in- the 
F reſt ; laſtly meaſure to the: Station R, where you began, whoſe 
il | length W R, is 79 Poles, 5 Links, which note down as in all the| 
{FF examples is direQted, with the perpendicular off-ſet R 9 2 Poles; | | 
> Links, which-concludes the whole work 1n the Field-Book, as 
well as in the Field, | 
Thus *tis eaſie to perceive alſo how any remarkable objeQs 
| of | Note may be taken in order to Protraction, as Gates, Stiles, 
Trees, Buſhes, Ponds, &c. either to the Right or Left. 
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| Notethar for the 
follows hereafter in 


proving your Field-work to be 
a Chapter for that purpoſe, 
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CHAP. XXV. 
How to Protraf, or lay down upon Paper the 
Work of the former Chapter two ſeveral 
' ways ;. Firfl by a Scale of Chords ; and 

Secondly by your Protraftor, by the help: of 
LL Decimal Scale and Field- Book. 


1 E ſhall her firſt ſhew how the work of the former 


Chapter may be Protrated upon Paper, by a Lineof 


© | Chords from the Circle of four 905, viz. By the Obſervations 


made from that Circle, and by. the Aſſiſtance of your Scale and 


{'Field-Book. 


ol 


Firſt by the Scale of Chords. | j 


Firſt then, draw a dark Line at length upon Paper, repreſenting 


- [your firſt Stationary Line, asR S; then with your Compaſſes 
' |take from your Scale of Chords60 Degrees, with which extent 


lace one foot in the Point R, and deſcribe: the Arch y # ; then 
ook into your Field-Book under the Circle of four gos for the 
difference of Meridians, which is found NW. 76 Degrees, 30 Mi- 
nutes; Which take from your Scale of Chords, and ſer from x 


- ] (off that way. to lay the Angle upon that Coaſt) tor, and 


draw the Line R at length, for the Meridian Line of your firſt 
Station ; The interſeQion of theſe two Lines at R, repreſents 
your firſt Station in the Field, and hkewiſe of your Plot; then 
(as your Field-Book direQs). take out of” the Pole-Line-Column, 


+ .. [or Column of Stationary diſtances, 3 Poles 8 Links, which ſet 
-  {[fromRtoa; takealſo 2 Poles, 10 Links (the perpendicular di- |. 


ſtance) and ſet from ato A, where make a prick; then take 55 


| Poles, 10 Links, and ſet them from R tob, god raile the perpendi- 


cular'b N, upon which, from 6 to N {et off 4o Poles, where 
place the Mill ; then take 110Poles 10 -Links and fet it from R 
co S, the diſtance of thoſe two Stations ; then take from your Scale 
4 Poles, 10 Links, which perpendicular diſtance ſet from S toB, 
and draw the Line A B. | 

Secondly, Draw through the Centre of your Station.S, a Me- 


|ridian Line, which is done by drawing a Line parallel to your. 


firſt Meridian ; then take 60 Degrees ffom your Scale of Chords, 


. [ſetting one foot -in S$, and with the other make the Arch 9 » ; 


then trom your Meridian Line art g , fer off the difference of Me- 
ridians (as your Field-Book direQs) 11 _ 45 Minutes NE. 
irom g tov ; then from S draw your ſecond Stationary Line 
as ST; then (according to your Field-Book) take 18 Poles, x 5 


Links, 


Aer 


— 
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Links from your Scale, and ſet it from S to c ; then ſet it off from 
| cto C, 7 Poles, 10 Links, where make a prick ; again, upon the 1 
ſame perpendicular Line ſet off 15 Poles, 2 Links, where make a 4 
prick ; then draw the Lines from theſe pricks, viz. FromB to C, © 8 
and from CtoD ; rhen by your Scale ſet off 24 Poles, 5 Links, | 
from S to T, being the whole length of your Stationary Line., | bW,. 
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Thirdly, Draw again through you firſt Station T, another Me- 
ridian Line, as before dire&te Hy £1 done take a weaker 
Degrees from your Scale of Chords, and make the Arch © X; xz 
then by the help of your Field-Book, take from your Scale off 'Þ 
Chords the difference ,of Meridians, (atthat Station) 13 De- FL 
grees, and ſet it from © £0 x, anddraw that Stationary Line T X, T. 

| | at | 


—_— 


at length ; then take 5 Poles, 10 Links, and ſet it from T to 4; 
| then take 7 Poles, 5 Links, and ſet from dto F, where make a 
prick ; then take 15 Poles, 4 Links from 4to E, where make a 


then take the off-{et, 6 Poles, 5 Links, and ſet it from eto G, where 
make a prick ; then take 2g Degrees, 12 Links, and ſet it from T 
[to f, where make a prick ; likewiſe take 55 Poles, 5 Links, and ſet 
it from T to L, where alſo make a prick; then take 56 Poles, 
17 Links, and place *em from 'T'to /; then ſet off the perpendicular 
{diſtance 3 Poles, 18 Links, from h ro'K ; then ſet off 59 Poles, 7 
Links, (your Whole Stationary Line) from T-to V ; then draw 
Lines from the ſeveral Pricks, being the extent of the perpendi- 
cular off-ſets, as fromD to E, from toF, from F toG, from 
GtoH, fromHto 1, and from T to K ; which concludes the 
| Work of, or upon your Stationary Line 'T V. 

Fourthly, Then through the Centre of your 4th Station at V, 
draw a parallel Line to any of your other Meridian Lines, which 
ſhall be your Meridian Lige for that Station; then with 60 De- 

rees from your Scale of Chords,with one foot in the Station V,de- 
Eribe the Arch 4 = ; then from your Meridianat 8, ſet off the dif- 
ference of Meridians SE, 76 Degrees to 2, and draw the Line V 
z at length, for your 4th Stationary Line ; then as before, {er off 
all the off-ſets by your Scale, as your Field-Book directs : 
and the length of your Stationary Line V W alfo, and draw 
Lines as before from prick to prick, viz. from K to L, from L to 
M, and ſoon to Q; which concludes the Work on rhat Stationary 
Line. : 

Fifthly, Draw a Meridian Line through the Centre of your 
laſt Station at W, then take (the common Radius). 60 Degrees | 
[from your Line of Chords, with one foot of the Compaſſes in 


rence of Meridians is SW, 13 Degrees, 3o Minutes,which ſet from 
too, and draw the Line W o at length: Now if this Line inter- 
k& your firſt Station at R, your Work may be well protracted, 


Compaſſes, prick off rhe diſtances againſt each off-ſet upon your 
[Stationary Line, and from them the perpendicular, off-ſets, in 
the ſame manucr as before diretted ; and there make pricks, and 
[draw Lines from prick to prick (as before); which includes the 

Plot upon your Paper as/was required. | | 


To perform the former Work by your Protraftor. 


Secondly by your Protrattor. 


Firſt, Draw a Meridian Line upon your Paper, and make choice 
of ſome convenient place thereon , asatR, to repreſent your firit 
Station; then lay the Centre of your Protractor thereon 1n thar 
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prickalſo ; then take 26 Poles, 10 Links, and fet it from T toe ; |. 


|W, deſcribe the Arch 70 ; then by your Field-Book the diffe- | 


therwiſe not-; then by the help of your Field-Bogk , Scale, |- 


poſture , 
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poſture, that the Meridian Line of your ProtraCtor may lie on the 
Meridian Line of your Paper ; then prick off from your ProtraQor 
(from any one Circle, or from all the three Circles, which are 
anſwerable to thoſe on the Table, which your Field-Book was 
made from) the difference of Meridians as your Field-Book di: 
res, which in the Circle of 360, is 283 Degrees, 3o Minutes : 
and in the Circle. of four 90s, the complement to that, viz. 76 
Degrees, 3o Minutes ; andin the Circle x20, is found 94 De- 
grees, 3o Minutes, all which falls in the point $5; then draw 
the LineR y at length, for your firſt Stationary Line; upon 
which ſt off, by the help of your Field-Book, Scale and Com- 


paſſes, the ſeveral Stationary diſtances to the perpendicular off: | 


ſets, with the off-ſets alſo, according to the directions in the for. 
mer part of this Chapter, with the whole length of the Stationa- 
ry Line from R to Salſo. 

Secondly, From the Stationary point S, draw a Meridian Line 
parallel to the former, upon which Stationary point, place the Cen- 
tre of your ProtraQtor, with its Meridian Line direQly lying up- 
on the Meridian Line of your Paper ; theri, as your Field-Book 
direQs, prick off from your ProtraQtor the difference of Me- 


ridians (if you will) from each Circle, which is 11 Degrees, : 


45 Minutes, or 3 Degrees, 55 Minutes, or in the four ge3, 11 De- 


grees, 45 Miniites, whiich falls by the edge of your Protraor|. 


from theſe ſeveral Circles in the port v; then draw the Line 
Sv, at length for your ſecond Stationary Line ; upon which, as 


| your Field-Book direQs, ſet off by your Scale and Compaſſes the 


ſeveral Stationary lengths and perpendicular off-ſets, according 
to the preceding part of this Chapter, as alſo the length of the 
Stationary Line'S T. | 

According to which Method proceed with the reſt of the An- 
gles; and laſtly draw the Lines from prick to prick, as from A 


|to B, from B to C, and from C to D, &c. whichſhall include 


your Plot upon Paper, as was required. 


. y o had 
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CHAP. XXVL 


[To perform the Field-Work of the XX VIth 
Chapter, by ufing the Inflrument as a Cir- 
curnferenter, Chard, and Needle ; with 
brief Direfions to perform the Field- 
Work a more eafie and readier way. 
a | F 

O perform the Field-work by uſing the Inſtrument as a 
Circumferenter , &c. conſult Chapter 18; for when the 
Sights are. fixed upon the Table, as the 7th Chapter direQs, the 
Angles (by turning the Table upon the Staff) aremadeand obſerved 
by the Needle upon the ſeveral Circles on the' Chard ; - ny the 
| Theodolite and PeraQtor they were obſerved, by the edge of the 
Index upon the Table; fo that it will be but time loft to explain 


this further, for your Field-Book will appear in all reſpeRts the 
| fame, and conſequently the work of Protration. 


To Perform the Work of the former Chapters another way. 


And becauſe I would not be too tedious, I ſhalthere briefly ex- 
hibit another . method to peform the Field-work of this and the 
former Chapters; which is by planting your Table in every An- 
gle of the faid Field, and by direQing your Sights from Angle 
to Angle, obſerving -the Degrees made at eac le; which 
with the length of the Ground-Line inſert inyour Field-Book ; 
| thus proceeding round the Field from Angle to Angle till the 

whole be finiſhed, | | 


* EXAMPLE. 
% 


As ſuppoſe (from ariy of the three laſt Figures) you plant your 
Table firſt in the very ik A, inthe — part of he Fence, 
*| in the ſame order as before.'is taught ; dire&ing your Sights to 

B, obſerving the Angle there \made, and the length of the Ground-| 
Line A B, both which put down in your Field-Book ; then 
plant your Table at B (as before) and direct your Sights to the 
Angle C, obſerving the number of Degrees made at that Angle; 
which with the meaſure of the Ground-Line BC, transfer into 
your Field-Book; then Plant your Table at C, and direct your 
Sights to D, and proceed as betore, and ſo conſequently from An- 
gle to Angle till the Work be finiſhed. : 

And here Note, I cannot but highly recommend this way, on-| 
ly one Inconvenience attends it, and that is, when your Table is 
planted in the very Angle of any Field', it will be a hard 

Rr mat- 
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matter to ſee the next Angle, ſo as to direQ your Sights there- 
to, in reſpe& of the Boughs of the Hedge, that generally obſcure 
the Sight,, But when you have the advantage of ſeeing and qi- 
refting your Sights from 'Angle to Angle, I adviſe to makeuſe| 
of this way, when the Inſtrument is uſed as a Theodolite, Pe. 


| [rator, and Circumferenter. | 


(44. Note, Thus have I ſhewed how to take the Plot of a- 
ny Ground asat many Stations, as need requires, by the Inſtry. 


— | ment as a Plain-Table, Theodolite, Peraftor,” and Circumferen. 


ter, in reſpe& my Surveyor may (through cuſtom) have more 
reſt bs one. of theſe Inſtruments (compriſed on this 


| ble) than another, till he be convin@d of the neceſſity of all 


" them, which onetime or another will more naturally perform | 


| the Work than another, & contra. 


| Hence I ſhall proceed Methodically (according to my pro- 
miſe) ſhewing the nature of aq all manner of Incloſures, 

with the 'Townſhip included, as alſo the Incloſing 
of open Fields, the plotting of Woods, Parks, Chaſes, Rivers, 
Roads, and ' whatever elſe is neceſſary to be known, or done in 
the PraQice of Surveying by that way, from this Table as is| 
moſt natural and agreeable to'the ſeveral Caſes as may happen} 
in praQtice, as you will find them exemplified in the following | 
Chapters. Y a 


_ 


- "CHAP. xxvii 
Hor to take the true Plot of a Lordſhip, with 


| the Townſhip included, and to expreſs it up- 


on Paper,inthe ſame Order, Form and Yuan- 
_ tity 2+ lyeth in the Field. 


N: taking the Plot of a Lordſhip, Authors have deſcribed | 
-& feveral Methods in their particular proceedings, which I 

all not here troublethe Reader with, but briefly exhibit That 
which by long experience find T to be the beſt, tying none to the 
ſtrict obſervation thereof till their Experience is able to convince 
them, or their Reaſon free to admit; And in order to this my 
Afertion I ſhall firſt lay down ſome general Rules or DireQtions, 
and then proceed to the particular exemplification thereof. 

T. Walk over the Lordſhip two or three times, till you can 
bear the- Map' thereof in your head, that you may the better 
conceive to carry on the whole Work, and to make choice of the 
fitteſt places for your Stations. 


| 


IT. Plot your Townſhip firſt, beginning in the moſt conveni-| 
| ent 


P 
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ent place to make your tirit Station as Iorg as poſſible you can ; 


and likewiſe from your mean Stations where the Houſes, Hom<-[- 


ſteads, &c. [tands cloſe, make little inner Stations, taking there- 
from all Out-Houſes, Orchards, Yards, and little intermediate 
Offices, and returning to your mean Station again, obſerve this 
General Rule : Where you cannot from your mean Station ſee 
all the Angles, or backſides near Joining thereupon, to make 
inner Stations as before, and to pertorm the Work of each mean 
Station with inner Stations (if need requires) till the Townſhip 
be finiſhed | | 

HI. Where you conclude your Townſhip (if your Table will 
bear it) from your laſt mean Station direct your Sights to a Sta- 
tion in ſome convenient place of the adjoining Field, ſo may 
you take the Plot thereof from as many Stations as need requires, 
lo will ſuch Grounds be joined to the Townſhip, and ſo may 
you proceed with the next adjoining Ground, and fo on as far as 
the Table will bear. 

IV. Your Townſhip being (by the preceding Rules) complea- 
ted upon your Table, with as many of the adjoining Grounds, 
as will come thereupon, make marks upon your Plot as you pro- 
ceeded with. your Work where the next Ground joins or falls 
upon thoſe Fences you have already Plotted, that you may know, 
when you have taken.the Plot of the ſeveral Fields or incloſures 
joining upon your former Plot, how to join them thereto. 

V. Proceed where you left off, and take as many of the In- 
cloſures upon your Table as it will bear, and joyn them to their 
former work, by the directions of the marks before mentioned ; 
and in this order proceed till the whole Lordſhip be finiſhed, ob- 
ſerving to deſcribe upon your Plot, all Roads, Foot-ways, Gates, 
Stiles, "Trees, Mills, Mountains, Rivers, Bridges, Ponds, Lakes, 
and whatever is remarkable that you meet with in your Way.” 

VI. Obterveto place the Trees, in each Hedge-Row into the 
Ground the Fences properly belong to ; fo that the Landlord, 
or Owner thereof may know by in{peCtting the Map what Fen- 
ces belong to each Ground : I ſhall here explain theſe Rules in 
part of the Lordſhip of Beltoz in Lincolnſhire, by Me AQually 
performed in the Year 1690 for the Honourable Sr. Johz Brown- 
love Baronet, and Member of this preſent Parliament. 


The aforegoing Rules or Diredtions exemplified. 


Having ſct up your Beacons or Station-Marks in the moſt con- 
vemient places, as they are here expreſſed in the Map, where ob- 
lerve that the mean Stations are gradually numbered as you are 
to procecd with them, as 1, 2, 3, 4, 5, &c. that 1s, your Firſt, 
Second, Third, Fourth, Fifth Station, and your inner Stations 
with Letters, as A, B, C, &«. to procced then, 

I. Plant your "Table at 1, or firſt Station, and your Sights to 
all the Angles and places of Note obſervable in your Sight, 
and with your Chain, meaſure each diſtance on the Ground, as 

04 to 
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| Cloſe, call'd the Ofter-Yara, to the Ninth Station, and fo proceed to 


to ab and 6, and with the help of your Scale and Compaſſes, 
prick off (from your Station) thoſe diſtances upon the Paper of 
your Table; then before you proceed to your ſecond mean Sta- 
tion, dire& your Sights through the Gate, to the inner Station 
at A, noting as you go along he meeting Fences, 0 o, and oo; 
then plant your Table at A, and direct your Sights to all the 
Angles in view, as to d,o,f, and g, and meaſure each length up. 
on the Ground; then by your Scale and Compaſſes lay them 
down upon your mn drawing lines from prick to prick : Then 
dire& to your ſecond inner Station at B, and there take the Hall 
and the Courts in the ſame order before mentioned ; Thea re- 
pair to your firſt Station again, planting your Table in the ſame 
order as it was at firſt , and direct your Sights to your third 
inner Station at C, from whence as before, obſerve and la 
down all Angles in Sight from that Station ; ſo have you finiſh- 
ed the Work at your firſt mean Station: But before you re- 
move your Table dire& your Sights to your ſecond mean Stati- 
on, ſtriking a line by rhe edge of your Index for your mean Sta- 
tionary line. 

IT. Take up your Table and meafure from your firſt Stati- 
on on the Stationary line, to your ſecond mean Station, and in 
your way, take the Angles, oo, and oo, and lay down the 
meaſure of your Stationary diftance, viz. from 1 to 2, there 
plant your Table and proceed in all reſpe&ts as in the work of 
your firſt Station, obſerving all. the Angles, Houſes, Streets, and 
what ever 1s within your view; then dire& your Sights to your 
third mean Station, drawing a line by the edge of your Index for 
your Stationary line. - 

II. Take up your Table and meaſure the Stationary diſtance 
from 2 to 2, and lay that diſtance down upon your Paper, where 
plant your Table and take down (as before) all that is obſervable 
in your view ; from which Station make an inner Station at D, 
and obſerve and lay down all the Angles, and places of remark 
therefrom upon Paper : So have you finiſhed the Work at your 
third mean Station; and 1n this order may you proceed from onc 
Station to another (as the work or plot here will ſufficiently in- 
form you) till the whole Townſhip be finiſhed. 

IV. Note, Your Townſhip being finiſhed at your Eighth Stati- 
on, dire your Sights therefrom into the further Angle of the 


take the Plot thereof; then proceed from one Ground to another 
Joyning to the Townſhip, as the Plot hereof, better than many 
words, will by inſpe&ion inform you, 

V. Having thusPlotted the Townſhip with the ſeveral Incloſures 
thereto adjoyning, as the Map dire&ts ; then in order to the car- 
rying on your Work, proceed (having your Table covered with 
with a fair ſheet of Paper) accordingly with thereſt of the ad- 
joyning Grounds, which joyn to the Sr mer in their proper pla- 
ces, according to the diretion aforegoing ; by which method 
you ſee *ris eaſy to take the exaQt Plot of the whole Lordſhip. 


VI. For 
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expreſs the juſt number of Acres, Roods, and Perches in each 
Ground, with the name it 1s called by ; and in tlie Town where 
the Yards, Orchards, and Homeſteads are ſmall, Notifie them 
with Capital Letters; then Colle& them into a Table, with the 
the Names of the Tenants ſo inhabiting ; that the true quantity 
of cach particular Homeſtead may appear, for the further fatis- 
faction of. the Landlord or Owner. 
VII. Obſerve alſo what Lordſhips border upon the Lordſhip 

ou are then Meaſuring, and take the Plot of, and where each 
| ordihbip terminates; where make Marks of diſtintion, and on 
the verge of your Plot betwixt the Marks of diſtin&ion of each 
Lordſhip ſo bounding, write, Part of ſach « Lordſhip, and con- 
ſequently of all others that border upon it. 
VIII. In your fair Draught, in ſome vacant place without the 
verge of your Plot, make ſeveral Square, Round, or Ellipti- 
cal Tables, to contain an Epitomie of the whole Lordſhip , 
viz, The Names and Quaintity of every particular Ground ; 
obſerve alſo toplace the Fly in ſome convenient place thereof, to 
ſhew the Situation, or point of bearing ; not forgetting to Beau- 
tifie your Map with the Coat of Arms belonging to the Landlord, 
or Owner thereof. _ 

The aforegoing Rules or DireCtions, well underſtood , are 

ſufficient to perform the Plotting of any Lordſhip whatſoever. 


CHAP. XXVIE 


The true Method of taking a Plot of Uneven, 
Hilly, or Mountainous Grounds, in reſpef 


of their true Yuantity, and otherways, by 
the Plain-Table. 


A LL Authors I have yet met with, are very Lame and De- 
ficient in this particular ; all that I find they take notice of, 
is to find the Quantity of the Hypothenuſe and Horizontal Line 
of any Hill, and fo reſolve it as a hos þ for to find the quantity 
thereof, or by meaſuring the Diagonal of a Hill; in which *tis 
obſervable, they all take it for granted, that the Hills are always 
of a Regular Form, all ſides of one length, and ſtand upon a 
Horizontal bottom ; otherways their Rules are deteQtive and 
will not do: But this ſeldom or never happens in any Grounds, 
for it is certain in all Hilly Grounds, that the Hills are ſome 
higher, ſome lower, and of various irregular forms, or joyning or 
running confuſedly one Hill into another ; ſome near the rop, 


ſome 


BY 


"VI. For the further accompliſhment of the Work, obſerve to; 


— 
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ſome nearerthe bottom, making ſeveral little Planes and Valleys 
betwixt thera. This material caſe wants Explaining, and Rules 
to perform it by, which I ſhall here furmſh my Surveyor with :; 
which are briefly in two reſpeCts : The firſt is, For to take the 
true Plot thereof that ſhall expreſs the true quantity of the faid 
Ground in Acres. The ſecond 1s, To take the Plot thereof as a 
Plain and Even Ground, by going about the ourſides thereof; 
which way of Plotting is nothing different from the Work of 
the Twenty Third Chapter : The Map thus taken 1s to be joined 
to the Plot of your Lordſhip, in reſpect the greateſt part of the 
Lordſhip condi of Plain and Even Grounds ; in which Map you 
are to expreſs all the ſeveral Hills as they lie in the Ground by 
ſhadowing them with your Pencil upon your Paper; fo T pro- 
ceed to explain the Rules by an Example for the Plotting a filly 
Ground that ſhall expreſs the true quantity thereof, 

I. In a Ground where there are Mulrtiplicity of Hills running 
one into another irregularly or confuſedly, place Beacons on the 
top of ſeveral of the Iigheſt or moſt material Hills, whither you 
can ſee the Anglesin the Hedges, or Hedges themſelves from fe- 
veral of the faid Hills, it mattersnot ; and direct your Sights trom 
Station to Station, laying down each Stationary Diſtance upon 
your Paper from your Scale; placing your Beacons or Station- 
Marks fo, that your Chain in meaſuring theſe Stationary diftan- 
ces, and fo on to other Stations, where the Hedges may be ſeen, 
may pals over all the (or the moſt material) Hills mthe Ground, as 
we {hall here demonſtrate. 

I. Admit the Figure Noted with A, B, C, D, E, F, ec. 
be a Hilly Ground to be Plotted, whoſe juſt number of- Acres is 
required ; ſet up Beacons or Stationary Marks upon the tops of 
moſt of the material Hills, as at X, W, ®, h, Y, Z, mr. 

III. Plant your Table at X, your firit Station, directing your 
Sights therefrom to the Angle D; then with your Chain, meaſure 
the diſtance X D on the Ground, which 1s found 18 Poles, 15 
Links, which take from your Scale and ſet from X toD, where 
make a prick ; then direct your Sights ro E, whoſe diſtance from 
X is found on the Ground 18 Poles, 8 Links, which take from 
your Scale, and prick off from X toE; then dire& your Sights 
' [toF, whoſe Ground Line is found 10 Pole, which prick off trom 

X to F, on your Paper ; then again direct your Sights to G and H, 
whole Ground-Lines are found 9 Poles, 15 Links, and 29 Poles, 
16 Links, which (with your Scale and Compailes) ſet off upon 
your Paper; fo have you finiſhed the Work: of your firlt Sta- 
tion. 

IV. Direct (before you alter your Table as it ſtands planted at 
your fr{t Station) your Sights to your ſecond Station at W,drawing 
your Stationary Line by the edge of your Index, and meaſure 
the length of the faid Stationary on the Ground, which 1s 52 
Poles, 10 Links, which take from your Scale, and fer it from X 
to W, where place down your Table, laying the edge of your In- 
| dex upon the Stationary Line X W ; your Index reſting IE 
poſture, 


i — 
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poſture, turn the Table gently upon . the head of the three-leg-; 


ed Staff, till through the Sights you eſpie your firſt Station-mark 
4 X, where ſcrew it faſt; then dire rod Sights. to all the 
ſeveral Angles in view, as to K, L, M, and meaſure their 
ſeveral diſtances from your Station at W, as W K, 18 Poles, 
5 Links, and W L, 10 Poles, and W M, 21 Poles, 15 Links ; 
which ſeveral diſtances take. from you r Scale, and prick them off 
upon their ReſpeCtive Lines upon your Paper, 


N—1M 


V. Then (as before) dire& your Sights to # your third Station, 
anddraw a Line by the edge of your Index ; then meaſure on the 
Ground fromW to &,whichis found 23Pol.7Links,which take from 
your Scaleandſet from W to 9, where plant your Table as was di- 
rected at your laſt Station : Now becauſe you cannot ſee the Fen- 
ces in any part of the ground by reaſon of the Hill from this Sta- 
tion, therefore dire& your Sights to 1, your fourth Station, which 
diſtance 4 1-, meaſure on the Ground 23 Poles, 5 Links ; which 
take from your Scale, and ſet from © to 1; where plant your Table 


| by the former Dire&ions, and dire& your Sights to Y, your fifth 


Station; then meaſure the Stationary diſtance , þ Y, 20 Poles, 
| | which 


| 
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whichtake from your Scale, and place from þ to Y, where plant 


|Scale, and ſet from Y to Z; where plant your Table by the atore- 


your Table. , BEI Rs /k 

VI. Then dire& your Sights from your Station at'Y, and 
therefrom obſerve, meaſure, and lay down upon your ah ab 
you weredireQed at yourfirſt and ſecond Stations; then di 
your Sights to your fixth Station at Z, and ftrike a Line by the 
edge of your Index for your Stationary Line, whoſe length on 
the ground is found 50 Poles, 5 Links; which take from your 


oing DireCtions. 

VII. Your Table being planted at Z, dire& your Sights to all 
the Angles in View, and ſtrike Lines by the edge of your Index 
thereto, as to O, P, Q, R, S, T, and meaſure their diftances on 
the Ground from your place of a_—} which ſeveral diſtan- 
ces take from your Scale, and ſet from ZtoO, P, Q, R,'S, T, 
where make pricks with your Compaſs points ; which done, di- 
re& your Sights to your ſeventh, or Station, drawing a 
Line by the et ge of your Index for your laſt Stationary Line ;| 
then meaſure the diſtance Z », 24 Poles, 10 Links; whuch take 
from your Scale, and ſet from Z to x, where (as before is taught) 
plant your Table; which done, direQ your tes tothe AngleN,| 
which diſtance meaſure on the Ground, 2nd then take from your 
Scale ſet from m7 to N, where make a prick; fo have you 
prickt off all the Angles in the Field. | | 
VHI. Laſtly, 'From the ſeveral pricks, as from A to B, from 
Bto C,;and ſoroD, &c. draw Lines theretromtill you come again 


to A, . which ſhall include the Mountainous Field as was re- 
uired. 


(2. And here you may obſerve that the Chain being drawn 
over all the Hills and Dales, muſt neceſſarily produce a larger 
Plot, viz. more Grqund, than going round about the Hedges all 
the way upon Level” or EvenGround to plot the ſame : Hence| 
I may affirm that this way I have here taught, eught to be 
praQtifſed by Survey ors; from which Map the true Number of 
Acres is found that the faid Ground containeth. 
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© ]fide, asin other Grounds you do on the inſide, by ſetting up Stati- 
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CH AP. XXIX. 


How to take the Plot of a Wood or Foreſt by 
the Plain-Table, when, "by reafor of the| 
Wood growing thereon, you cannot ſee any 
convenient way before you; with brief 
Rules to perform the ſame by the Circles 
on the Table, according to the Theodolite, 


Peractor, and Circumferenter. 


| 
| 
| 


__ 


| { / 

N the performarice of this Work I ſhall uſe as much brevity | 

as conveniently I can ; for if the work of the XXIII. Chap-| 
ter be well underſtood, this muſt be fo likewiſe : For the diffe- | 
rence of Meafuring and Plotting of a Wood.or Foreſt from other 
Grounds, confiſteth in this one particular, viz. Whereas by rea- 
4 fon of the Thick Wood growing on the Ground, you cannot ſee 
any convenient diſtance before you, therefore proceed on the out- 


on-Marks in the moſt convenient places in the Grounds adjoyning, 
. [and fo takeall the Angles from you, as tlie. following Figure and 
DireQtions will further inform you 


Admit the Figure Noted: with the Letters, a, 6, c, 4, e, f, g, h, 
z,k, &c. be a Wood of Foreſt, whoſe Plot (retaining the true | 
- | quantity of Acres) is required. ts TIN | 
| T. Place your Beacons or Station-marks 1n the adjacent Grounds, 
round about the ſaid Wood, as at A, B, C, andD; ns pou 
your- 'Table art A, and dire& your Sights to all the Angles in 
view ; as tor, a, b, and c, ſtriking Lines by the edge of your In-| ' 
dex ; then with your Chain meaſure the length of each Line on 
the Ground, as fc A to, is found 16 Poles, 15 Links; which 
] take from your Scale, and prick off upon your Paper from A to 7; 
{then from A, to, on the Ground, 1s 2 Poles, 17 Links; which 
likewiſe take from-your Scale, and ſet from A, to 4, upon your Pa- 
per ; then the Ground-Line A 6, is found 11 Poles, 7 Links, which 
| accordingly take from your Scale, and fer from A to 6; your next 
Ground-Line A c, is found 11 Poles, 12 Links, which hkewie 
take from your Scale, and ſet upon your Paper from A to c: Thus 
[having taken and laid down upon your: Paper all the Angles in 
view at the firſt Station, dire& your Sights to your ſecond Station 
at B, drawing a Line by the edge of your Index; which done, 

Sf take] | 


ee, 
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| take up your Table, and with your Chain meaſure the Stati- 
nary ;7F tonll which is found go Poles, 2 Links ; which take 
from your Scale, and fet from A to B, where place your 
Table. | 
- HI. Your Table being ſet down at B, lay the edge of your In- 

dex upon the Line A B, and turning the'Table upon the Head of 
the Staff, till through the Sights you eſpie your firſt Beacon or| 
Station-Mark at A, there ſcrew it { ; then direct your Sights to 

all the Angles in view, as tod, e, f; then meaſure with your 
Chain their lengths on the Ground, which lengths take ſeverally | 
from your Scale, and prick them off from Bro d, e, and f, ac- 
cording to the direQtion at you firſt Station ; which done, dire& 
your Sights to your third Station at C, drawing a Line bythe 
- [edge of your Index; then take up your Table and meaſure on 
the Stationary Line B C, till you come at X ; which diſtance 
take from your Scale, and ſet from B to X, where plant your Table} 
according to the preceding Directions, directing your Sights to] 
the Angles g, h, z, k, 1, mz, », drawing Lines by the edge of 
your Index,and meaſuring their reſpeQive diſtances on the Ground; 
which ſeveral lengths take from your Scale, and ſet. from X to g,| 
h,i,k,l,m, and » ; that done, take up your Table, and meaſure 
an to'your third Station at C, and there proceed. in all refpeQs as 
is taught in the Work of the firſt ang ſecond Station ; and ſo con- 
ſequently from one Station to another till the whole Work be 
finiſhed; and laſtly, draw Lines from prick to prick, viz. from 
4 to: b, fromb to c, from c tod, fo toe, and fo on till the 
whole Plot be included ; as the Figure or Plot aforegoing, better 
than many Words will inform you. "TE 


Performed by the Circles on the Table. 


The former. Work may be as exquiſitely performed by the Cir- 
|cles on the Table, according to the Theodolite, PeraQor, or 
Circumferenter ; and becauſe I would not be guilty of Tauto- 
logy, I refer the Reader to the XXIV. Chapter of this Book, this | 
ork being no other thah what is there plainly taught ; and though 
in the pertormance hereof| you go round on the outſide, as you 
are there direted on the inſide, yet it makes no difference in the 
|carrying on the Work ; for the Field-Book having Columns for 
the Set-ofts both to the Right and Left, demonſtrates the Work 
to be performed after the fame way ; and the XXV. Chapter 
ſhews how to protra@ the Plot thereof upon Paper , as it is 
taken from the Circles.of the Table, which being underſtood, 
will not need my further Explanation here. 


CHAP. 
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How-to take the Plot of a Wood or Foreſt, 
which . jpoyneth to another Wood or Foreſt, 
that you. are uot coucerned to meaſure, 
when you cannot (by reaſon of the joyning 
of the Woods) ſee any convenient Way be- 
fore you, by the Chard and Needle, as a 


Circumferenter. 


\ 


O take the Plot of a Wood or Foreſt that is in part 
bounded by another Wood or Foreſt, as we hinted in the 
X11I. Chapter of this Book, in the deſcription of the Chard and 
Needle ; may be performed by the Chard and Needle trom the 
Circle of four 903, two ſeveral ways: The firſt 1s by planting 
your Table near the Wood-ſide, and by direction of the Needle 
you may be able to keep a ſtraight Line, and therefrom take the 
Angles either to you or from you, as the XXIV. Chapter here- 
of DireQts. The ſecond way 1s by planting your Table 11 eve- 
ry Angle, direfting your Sights (as they are-fixed on the Table, 
by turning the Table about upon the Head of the Staff) ſtraight 
on the Fence cr Hedge-Row ; whether you can fee the next An- 
gle or no it matters not, ard by cbſerving the Angle the Needle 
-| makes with the Meridian Line, which note down in your Field- 
Book, with the length of each Linealſo : And this 1s the method 
1 moſt approve of, and ſhall further Explainat by the Example 
or Demonſtration fcllowing : And here obſerve to fix your Sights 
on the Table, as the VII. Chapter hereof diretts ; then ſuppoſe 
the following Figure Noted with the Letters A, B, C, D, E, F, 
G, H, I, K, L, M, N,O,P,Q,R, S, to be a Wood or Foreſt, 
which is bounded on the North-fide, and on part of the Eaft - and 
Weſt-ſide, with ancther Wood, which you are not concerned for, 
as the Lines V and X exprels. | | 
I. Firſt then, Plant your Table in the Angle A, turning it 
gently about upon the Head of the Staff, till you direct your 
Sights ſtraight on the Hedge-Row, or Fence, to your next An- 
gle at B, viz. from A to B, where ſcrew it faſt ; then obſerve 
what Quadrant or Quarter of the Circle the Needle reſts in, and 
what Degrees it there cuts; which we find SW, 47 Degrees, 
zo Minutes, which put down in your Field-Book ; then meaſure 
with your Chain rhe length of the Ground Line A B, which 
is found 10 Poles, 18 Links, which place down in your Field- 


Book alſo. 
Sf 2 II. Phant 
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II. Plant your Table at B, turning it upon the Head of the|. 
Staff, direQing your Sights, exatly on the Fence or Hedge- 
Row, viz. from B to C, where ſcrew it it faſt, obſerving the 
Needle to reſt inthe N W. Quadrant, on 83 Degrees, 3o Minutes, 
which put down in your Field-Book ; then meaſure with your 
Chain the length of the LineB C, which 1s found 8x Poles, 15 
Links; which put down in your Field-Book alſo. 

ITE. Plant your Table at C, turning it upon the Head of the 
Staff till you have direted your Sights on the Hedge-Row, z. 
from C to D, ſcrew it faſt, and you'll find the Needle reſts 
juſt over the Meridian Line in the Chard ; for which write 
North and South in your Field-Book ; then meaſure. the Line 
C D with your Chain, whoſe length is found 8 Poles, 14 Links, 
which put down in your Field-Book alſo. _ 

IV. Plant your Table at D, directing yourSights to E, where 
ſcrew it faſt ; finding the Needle to reſt NE, 76 Degrees, \30 Mi- 
nutes; which put downin your Field-Book, with the length of 
the Line DE, 2 Poles, 8 Links alſo, 

- V. Plant 'your Table at E, and by erning it about, dire& 
your Sights on the Hedge-Row to F, where '{crew it faſt ; and 
again you'll find the Needle to reſt over the Meridian Line ; hence 
write North and South again in your Field-Book ; then meaſure 
the length of the Line B F, with your Chain, which is 6 Poles, 
3 Links ; whichaccordingly put down in your Field-Book. 

VI. Plant your Tableat F, directing your Sights (by turning 
the Table) on the Hedge-Row to G, where ſcrew it faſt; in 
' which poſture you'll find the Needle to,reft upon 52 Degrees, 30 
Minutes NE, which putdown 1n your Field-Book ; then meaſure 
with your Chain the length of the Fence or Hedge F G, 26 Poles, 
14 Links z which tranſcribe into your Field-Book as before. 

_ VIL. Plant your Table at G, and, as in all the former Angles, 
direct your __y on the Hedge-Row to H, where ſcrew it taft ; 
and finding the Needle again to reſt dire&ly over the Meridi- 
an Line, note down North and South in your Field-Book ; | 
then meaſure with your Chain the length of the Ground-Line 
G fo, 17 Poles, 12 Links; which alſo put down in your Field- 


 VIIE. Thenagain plant your Table at H, where you find the 
other Wood begins to joynupon you, ſtill obſerving the ſame 
Method, by directing your Sights on the Fence or Hedge-Row 
fromH to 1, where crew it faſt; and finding the Needle to reſt | 
over 31 De, put them down in your Field-Book, with the 
tag of t e Grohnd-Line HI, 24 Poles, 10 Links: Andinthis| 
order may you proceed from one Angle to another, till you have 
finiſhed or gone round the faid Wood. 

The reſt of the Angles are taken as the Field-Book direQts, 
according to the aforegoing Dire&tions, which being well 
underſtood, are ſufficient ro perform any thing in this Na-| 
ture. 


I have 


—— 


. | Meridian Line of your Paper A 4, with the Semicircle of your 
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T have been the larger upon this uſeful performance, becauſe 
1 have met with no Directions in any Authors to this 
purpoſe. 2 


The Field-Book. 


The Circle four 908. , Meaſure. 
Angles. | Coaſt. D. M, |: L. 
1 . A BSW. 74 zoſlo 18 
2 B C[NW. $ £ 8 15 
-3-C.D Nonhand Sant 8 I4} 
4 DE NE. 76 Zo | 2 8 
, 5 E F | Northand South, | 6 3] 
6 F G|NE 52 3o[26 14 
7 G H | Northand South. [17 12 
8 H I|NW. 31 oo24 IO 
9 I KiNE 5 - oo [14 ; 
io K L\SE 8 . ©0 9 I 
1: L'M|SE 38 5of 4 0 
12 M N|NE. 7; .3o| 6 10 | 
13 N O|SE. 8 30144 5 
14 OP North and South. | 2 4 
15 P QI[ISE. 70 20|10 5 
16 Q R|]SE. 85 '00|20- © 
.17 R S|SW. 3 $0]45 © 

18 S A{SW. 25 Zo 3T 7 


CHAP. XXXL. 


ig 


hy former Chapter. 


| ak lay your Paper (which let be of that bigneſs that ma 

contain your Plot) before you, ſmooth upon a Table, wit 

your Field-Book alſo before you ; then fixing upon ſome conveni- 
ent place of your Paper, asat A, dfaw a Line at length as A a, for 
a Meridian Line; noted (ashere) with North and South; then 
look into your Field-Book, and ſee which way the firſt Angle 
coaſts, which is SW ; Then lay the Centre of your PeraQtor up- 
on A, keeping the Meridian Line of your Protrattor, upon the 


ProtraCor to the ſame Coaſt your Field-Book dire&ts ; and _ 
rom 


How to protratt upon Paper -the Work of 


A — 


—— 


—— 


"—_ 
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fom (according, tothe Dire&tion of your Field-P.ook) prick off 
| 74 Degrees, 3o Minutes, drawing the Line A B, which 1s to contain 
10 Poles, 18 Links. TOSS, 

IT. ' Through the point B draw another Meridian Line (which 
iS nothing but a parallel Line tothe former) as B b ; then lay the 
Centre of your ProtraCtor upon the point B, wth its Semicircle 
towards the ſame Coaſt your Field-Book ſhall inform you, with 
the Meridian Line of your Protractor upon the Meridian Line 
| of your Paper B b; thenin the Field-Book, againſt the {e: 
ſp cond Angle B, I find, NW, 83 Degrees, 3o Minutes, which I 
prick off from the Semicircle of the Protzactor, and draw the 
Line B C, which is to contain 1n length 81 Poles, 15 Links, 

HI. Then through the point C draw another Meridian Line 
as before, as C c, now in the Field-Book againſt the Angle C, is 
written North and South; ſo that I have no more to do here, 
but to ſet the length thereon taken from your Scale, as your Field- 
Book dire&s, which 1s 8 Poles, 14 Links; which '(as Tuſt now 
ſaid) take from your Scale, and fer from C to D, and draw the 
Line CD. - | 
* , TV. Uponthe Meridian Line laſt drawn, place the Meridian Line 
of the ProtraQtor with its Centre upon the point D, and the Se- 
| micircle towards the Coaſt your next Angle bends to; your Pro- 

traQor reſting in this Poſture, repair to your F:eld-Book, where 
finding againſt the fourth Angle D, | 76 Degrees, 3o Minutes, | 
NE, whichprick off from the Semicircle of the Protraftor, and 
draw the LineD E to contain 2 Poles, 8 Links. 

V. Draw a Meridian Line through the point E,then againſt the 
fifth Angle E in the Field-Book, 1 find North and South ; here 


Ihave only 6 Poles, 3 Links to take from my Scale and ſet from E 
l to F, and draw the Line EF. 


VI. Then uponthe laſt Meridian Line E Fe, upon the point 
F, T place the Centre of the Protrator, with its Meridian Line! 
lymg exaQtly on the Meridian Line E e, not forgetting the for- 
mer caution of laying the Semiciccle of the "och to the ſame 
Coaſt the Field-Book direQts; which art the ſixth Angle F, is NE, 
52 Degrees,, 3o Minutes, which prick off the Semicircle of the 

ne, 10 ; and draw the Line FG in length 26 Poles, 14 
Links, according 'to the direQtion of the Field-Book. 

VII. Then through the point G, draw anogger Meridian Line; 
then repair to the Field-Book, where I fin North and South, 
| ww proceed with to ſet off according to the third and fifth Di- 
rections, | 

VU. Upon the laſt Meridian Line GH g, in the point H I, 
place the Centre of the ,Protractor, as is taught in the 
the fourth and ſixth Directions, which I find by my Field-Book 
NW, 31 Degrees; which I prick. off from the Centre of the 
Protractor' and draw the Line HI, whoſe length I find by the 
Field-Book, 24 Poles, 1o Links, which I take from the Scale 
afid ſet from H to 1; and in this manner proceed with the rc of| . 
the Angles, till the whole Plot be protracted upon Paper : See 
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here the whole demonſtration, which will further the Judgment 
of my Reader. Tv, | 


| Performed another Way. 


And here Note, The aforegoingProtraction might have been per- 
formed by drawing parallel Lines for Meridians at a venture, pro- 
vided they had been nearer together than the length ofthe Scales, 
of equal parts, upon the fides of the Square of the Protractors ; | | 
for then though you could not have had a Meridian Line in every | 
Angle, to have laid the Meridian Line of your Protractor upon ; 
yet by the help of thoſe aforenamed Scales, your Protractor ma 
be placed parallel thereto, to fit any point 1n the Plot ; then will 
the Work be performed in all reſpects with the former. | 


C HA P. NXXXI. . 


How to caft up the Content of any Field-Plot, 
and to find the Content thereof in Acres, 
Roods and Perches. © ES | 


Lthough the Work of this Chapter is taught in the 15th 
| Problem of the Second part of the Book of . Geometry ; 
yet we ſhall makeit here more plain and applicable to our .pre-, T 
ſent purpoſe by the Example following. | 
| Admit the following Figure Noted with the Letters A, B, C, 
D, E, F, G, H, I, be the Plot of a Field laid down from our new | 
Scale, whoſe: Content in Acres, Roods and Perches is re- 
wed, SP | | 

, Firſt, 'Then (and in all ſuch Caſes) divide your Plot into Trape- 
zia's and Triangles ; accordingly this Figure is divided into one, 
Trapezium, as K, D, P, I, and five Triangles ; for finding the 
Area of all which, bepin with any one firit, and. multiply the 
whole of the Baſe by one half of the perpendicular, or (which 1s all 
one) the whole of the Perpendicular by the, half of the Baſe ; the 
Product eitherway is the Content of that "Triangle in Perches, 


EXAMPLE. 


Firſt, Meaſure the Trapezium K, D, P, I, by taking firſt the 
Diagonal or Baſe-Line, D I, into your Compailes, and applying 3 
that length to the Scale, which I find reaches 74 Poles, 8 Links ; 
accordingly the Meaſure of the Perpendicular KR, is found 3o 
Poles, 15 Links ; which added to the length of the'other Perpendi- 
cular P Q,23 Poles,16 Links, the Summis 54 Poles, 11 Links, or 54 

| | *oles, 


__ 4 i. et. tlio. Mc. 


et "4 nk. 


7 mer 
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Poles, 5 Primes, 5 Seconds (as is taught in the Deſcription and 1 
uſe of the Chain in the Second Chapter) which multiply into half 
the Baſe, 37 Poles, 2 Primes, gives in the Product 2019 Perches, . 
and ,2£ parts of a Perch: In the like manner in rhe Triangle] 
AB K multiply 17 Poles, x Prime, the Baſe, by 1 Pole the 
half Perpendicular ; which Product givesthe Content of that 
Triangle 17.1 ; and in the fame order I proceed to find the Con-}] 
tents of all the reſt of the Triangles, which at laſt I collect, or 


add into one Sum ; which is the Area or whole Content of the 


[Field in Perches, and parts of a Perch, as itis here underneath} 
adjuſted. + 


"WH 


\ 


And here obſerve the Meaſures of each Line are expreſſed upon the Plot, 


| Led | Perc, Pts.\ 

] : Trapezum  KDPI . 2019 26 
The Area or Con-\ Triangle - ABK. 17 10 

_ tent in Perches JTriangle B CD. 60 37 
and the parts of \ Triangle DEF g2 30 

_ a Perch. {Triangle F&@0O.. 107. 38 
Triangle OH P. 6 75 


Pr nnd 


The Area of the whole Field in Perches 2303 16 


Then according to the Directions of the Sixth. Chapter theſe | ' 
2303.16Perches may be reduced into Acres according to any of the} 
three ways there taught, which amounts to 14 Acres, 1 Rood, 
23 Perches ; and ſo much doth the former Field contain. - 


CHAP.}. 


2a 
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CHAP. XAXIIL 
A ready and eafie Way for Shifting of Paper. 


T very ordinarily falls outin practice, that your Table as it 

is covered with Paper 1s too little in ſeveral caſes, elpeci- 
ally in great Grounds,where the Lines outſtrip or overrun the Ta- 
ble; in ſuch a caſe (when you have proceeded fo far till your 
Lines run off on the Paper or Table) you muſt ſhift your Paper, 
and put a fair ſheet upon the Table. 

Firſt then upon your laſt Stationary Line which runs of on your 
Table, obſerve to {hift that Sheet ſo tar off or beſides the Table, 
that your laſt Station marked thereupon may be marked juſt up- 
on. the Table ; to which ſheet (in this order) glew a fair Sheet 
with Mouth-glew, and fo faſten them down with the frame of 
the Table. 

II. Lay a Rular upon that part of the Stationary Line from 
the Station which, as I fa1d betore, is juſt upon the edge of the 
Table, and draw or augment that Line on the fair Paper, upon 
which Line prick off your Stationary diſtance, 

IT. Upon this Stationary Line lay the edge of your In- 
dex, then turn the Table upon the head of the Staff till through 
the Sights you eſpic your laſt Station you directed to; fo will your 
Table be reQified to proceed with your work. 


FX FP EE 


Admit the following Figure, GHI KLMNOPQR 
STVW X, repreſent a Field to be Plotted by the Plain-Ta- 
ble, which is ſo large it cannot all be Plotted onthe Table ; and 
becauſe I would have as much upon the Table as it will bear, 
I begin as near the edge of my Table as I can; hence we will 
ſuppoſe the 'Table wirhin the Frame to be underſtood by the 
prickt Lines, A Y, Y A, therefore I make choice to begin at A, 
planting my Table there, and direet my gghts to the Station at 
F ; fol meaſure the Stationary diſtance AT (taking the Angles 
by the way) which extends almoſt the length of the Table; then 
I come back to my frit Station, and there again plant my Table 
in the ſame poſture I did at firſt, then directing, the Sights to B, 
taking the Angles by the way, thence I direct my Sights to my 
Station at C, where I plant my Table, taking the Angles there- 
trom that are in view ; then I direct the Sights to the Station at 
D, drawing a Line by the edge of my Index to the further end 
my Table, as C 4, where it runs oft onthe "Table; then becauſe 
I can proceed no further before I ſhift my Paper, andput a clean 
Sheet upon the Table ; I take this Sheet oft, and with Mouth- 

| L glue 
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rhe edge of the Indexupon that part of that Stationary Line which 


glew, I glew another ſheet to it at Y Y ; then I put them both 
upon the Table in this order, zz. I bring the Station C to the 
Station B upon the Table, and ſo faſten them downgwith the 
Frame, ſo that the Line Z Z, poſleſſeth the place of the Eine AB, 
ſo that, part of your Plot is yet upon the Table, viz. From C toe, 


and the reſt (being almoſt all) of the Table, being covered with 
fair Paper; then plant your Table again at the Station C, laying 


was drawn betore your Paper was ſhifted, viz. Ce, and extend 


it 
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it to D, upon your fair Paper, and then proceed to finiſh your 
Plot. | 
Note, There is another way to perform this Work by, viz. _ } 
By the Scales of equal parts upon the Frame of the Table, which 
is taught in ſeveral Authors; ſo that I ſhall not trouble m 
Reader with it here, by reafon this way I have here taught is th 
plainer, "Jn and in all reſpettsas exaQtas any way I have yer 
met with. 


CH A P: - XXXIV. 


How to know whether a Plot be truly taken, 
aud of proving the Work at every Station 
(as you go along) to be truly taken or not ; 
and 1m caſe of Errour how to find and cor- 
ref it before you be too far paſt it, taken by 
the Plain- Table. | 


hw in the Plotting any Field or Ground by the Plain Table, 
be ſure to let your Beacon or Station-marks ſtand up 1n eve- 
ry Station-hole till you have finiſhed your Plot ; and likewiſe 
Whites or Marks in moſt of the material Angles in the Field, all 
which will be of great uſe for proving the work of your Plot as 
you $0 along, or proceed with your Work; which by theſe 


tew following DireCtions will inform you whether you have pro-| 
ceeded right ornot ; and 1a caſe of an Errour committed, how 


to find it where is. | | 
IT. When you are departed from your firſt Station, and have 
proceeded to your ſecond Station, and taken all your Angles by 
the way, and planted your Table at vour ſecond Station, in order 
to proceed to your third Station ; and would know whether the 
Work of your firſt and ſecond Station hg truly taken: DireCt 
your Sights to one or more of the moſt material Angles you took, 
as you proceeded from your firſt to your ſecond Station ; and ii 
the edge of yourIndex cut the Angles upon your Plot, your Work 
Is fo tar, truly taken, otherwiſe not. | 
II. When you have planted your Table at your third Station, 
and taken all the Angles by the way ; then direct your Sights | 
from your firſt Station ; and if you find the edgeof your Index to 
cut your firſt Station upon your Plot, your Work is exattly per- 
tormed to your "Third Station, where you thenare ; But in 
caſe you cannot ſee your firſt Station-mark from your 'Third Stati- 
on or Place of ſtanding, then according to the laſt Rule of Di- 
F £ reion 
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then dire& your Sights from your fourth Station , or Place of 


| Angle, to prove your Plot by, as I ſaid before ; and by obſerving this} 


.  TErrouror not, andif you have, how and where ſpeedily to find 
' fit before you be gone far paſt it ; which is ſo plain and eaſe that it 


reQtion, dire& your Sights to ſome. Angle 1n the Field which 
you have taken upon your Plot, and if the edgegt your Index 
cut the ſame Angle upon your Paper, your Work 1s right, other- 
wile not, . 

+ TV. Likewiſe when your Table is rightly planted at your 
fourth Station, and all the Angles betwixt your third and fourth 
Station being taken, caſt your Eye into that part of the Field 
you have Plotted, and view which of your Station-marks you 
can ſee that \ you are already come from, viz. either firſt 'or {e- 
cond ; | as ſuppoſe you could ſee only your ſecond Station-mark, 


ſtanding, to.your Second Station; and if the edge of the Index 
cut thelkcond Station. upon your Plot, your work is fo far perform'd' 
right, otherwiſenot ; and if atany time you cannot fee ſome one 
or more of your Beacons, or Station-marks, beſides the laſt you| 
came from, that you have already paſſed, then make uſe bf ſome 


Method, *tis eafie to know whether you have committed any 


needs no farther Demonſtration, 


<— 


V 


CH A P.- XXXV. 


Of proving the Field-Work taken by the Cir-| 
cles on the Table, repreſenting the Theo- 
dolite, PeraCtor; Circumferenter, &c.| - 


/ 


Ccording to the Way or Method of Plotting, delivered in 
\ the Thurtieth Chapter, by finding the quantity of every 
Angle by going round about a Field, there is one general Rule | 
to prove the Field-Work by, if the Work be performed accord- 
ng to-the 'Theodolite, viz. from the Circle of 360 Degrees, 
which moſt Authors make uſe of ; which take as followeth : And, 
Firſt,/ Note that the quantity of Degrees each Angle contains 
are to be reckoned in the inſide of the Plot, or their Comple- 
[ner to 360 without, viz. Of all thoſe Angles that bend in- 
ward. | | 
Therefore Multiply x80 Degrees, by a Number leſs by two 
than the Number of Angles in your Plor ; the Product (if your} 
Work be true) will beequal to the Sum of all the Angles obſer- 
ved added together, | 
Bur to prove the Field-Work according to the Natural perfor- 
mance of this Emperial.Table, according to the ſeveral Circles 
| LCcre- 


ſ—— 


. | portion betwixt theſe two Circles 1s as 3 to 1, ſo that adding 3 


{further inform you: So likewiſe may you prove the Field-Work of 


) 


_ Tofall other Inſtruments but your Chain, Pocket-Rular, and Com- 
- [paſſes ; in ſuch a Caſe obſerve theſe following DireCtions. 


'D, E, F, repreſents a Field, of which the Plot is required. 


length of the line E F, is 15p. 10/. and A F,25p.12 4. and 


of 360 Degrees, which make 605 degrees, 45 Minutes; Then] 


lm LL BY 
nutes, agreeing with the Circle of 360 Degrees, which "Fx 
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thereupon, and as the 24 Chapter direQs, I need but only obſerve 
the proportion one Circle bears to another, as for Example. 

in the Field-Book of the 24 Chapter, page 120, I add all the 
Angles of the Stationary diſtances together, taken by the Circles 


add all the Stationary Angles taken from the . Circle of 120 De- 
grees, which make 201 Degrees, 55 Minutes; Now the pro- 


times 201 Degrees, .55 Minutes, makes 605 Degrees 

the Stationary Angles to þe truly taken ; then the Circle of foug 
90* , Will either be the fame with the Circle of 360 Degrees or 
its Complement thereto, as the bare Sight of the Field-Book will 


every Station as you puoceed with your Work, which is very eaſie 
and of excellent uſe. $ 


% v 


C HH P. XXXVI 


How to take the Plot of a Field only by help 


of the Chain, otherways than 1s taught in 
the fourth Book. 


T ſome time or other it may ſo happen that you may be 
required to take the Plot of a Field when you are deſtitute 


Admit this following Figure, Noted with the letters A,B, C, 


Firſt, then meaſure the length of the Hedge or Fence AB, 
whoſe length is found 53 Poles, x3 Links; then, meaſurethe length 
of the Fence B C, which is 43, 05 /; as alſo from A to C (which 
is the Baſe-line proper to that Angle) which is found 67 p. o41; 
all which write down in your Field-Book, as here it is denomina- 
ted in the firſt Triangle ABC. Bo, 

II. Then meaſure the ſecond Triangle inthe fame order, be- 
ginning at C, and meaſuring to D, which length is found 19p. 
o21; then meaſure from D to E, which is 38. oo 4. and likewiſe 
the Baſe-line C E, to that Angle, 54 p. 10/. all which put down 
for the ſecond Triangle. | : | 

HI. Then obſerve the laſt Angle which is an outward 
Angle, and muſt accordingly be meaſured on the outſide of the 
Field, and likewiſe ſo Noted down in your Field-Book ; ſo the 


the 
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WM] the Baſe-line to that Triangle A E, 38p. 154, all which inſert 
into your Field Book as follows. Al 

RE Firſt Triangle ABC inward. 
EA 
| AS. 53. 8 
BC 43 50 
AC 67 oa 

Second Triangle C E D inward. 
| CD 19 o2 
j| o 5 - 1 38 OO 

| Third. T : AE B outward, 
| | | - 4 IO 
:; I2 
zo I 5 


Direions how to ProtraZt the Former Work upon Paper. 


I. A AT CAC op A Gn re rs ne OE Ons 


ODD IS aA At 9” 40 
. 


- Firſt then draw aline upon your Paper at Pleaſure as AC, and 
take from your Scale the length of that line, 67 p. 04]. and fet it 
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from A to C; then take from. your Scale the length of the line 
AB, 53p. 13. placing one foot in A, and with the other make| 
the part of an Arch 44; then take the length of the line B C, 


| :nto 
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into your Compaſſes from your Scale, placing one Foot in C, and 
with the other toot croſs the former Arch at B, as b6, then draw 
the two lines A Band B C. 

IT. Take from your Scale 54p 10/7. the length of the Baſe-line 
CE, and placing one foot of the Compaſles in C, with the other 
make the portion of the Arch ee, then take with your Compaſſes 
the length of the other Baſe line E A outward 38 p. 15. ſetting 
one foot in the pornt A, and with the other croſs the former Arch 
at E, as f f, which point E is the extream Point or meeting An- 
gle to both the other two Angles. 

ITI. For the protraQtion of the Triangle C E D, take with 
your Compaſſes from your Scale the line CD, 19p. 021. with 
which diſtance, place one foot of your Compaſſes in C, and with 
the other make the Arch cc, then with your Compailes take the 
length of the line- D E, 38 p. 00/7. placing one of the Compaſs 
points in E, and with the other croſs the former Arch at D, as 
d d, from which interſeQion and from the points C and E draw 
the two lines, viz. C D and DE. £7 

Laſtly from the Triangle A EF, take firſt into your Compal- 
ſes 15 p. 10/. the length of the line E F, placing one foot in E, 
and with the other {trike the Arch hh, then take likewiſe A F, 
25p. 121, ſetting one foot in A, and with the other croſs the 
former Arch at F, as gg, and where theſe two Arches inter- 
{e& one another as at F, draw lines therefrom as from A to F, 
and from F to FE, ſo is your whole Plot protracted upon Paper as 
was required. 

And here Note, you muſt be careful to note down, as youmea- 
{ure the ſaid Field, the Situation of the Angles, viz: inward and 
outward, for fear of committing a miſtake when you come to 
protratt the ſame. 


I ——— ; m— 


CH AP. XXXVIL 


How to take the Plot of a Lordſhip 1n Groſs, 
or of auy Champain Field, without ſhift- 
ing the Paper, upon the Plain-1 able, which 
may contain 2000, 3O0O, or 4000 Acres. 


HIS way I am here about to illuſtrate is both eaſy, exact, 

and uſeful, for by placing your Table at every Angle, you 

are to take each Angle and his ſides, without laying down from 
your Scale the true length of each Ground-line, as in the former 
Chapters, only meaſure the true length of each Hedge or Ground 
line, drawing it in its due urder and Situation upon your 'Table, 
and write down its true length (not regarding the not m—_ 

0 
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| of your Plot at Laſt) and in this order proceed from one Angle to» 
| another, {till keeping the limits of your Plot upon your able, 
which is to be Protracted upon Paper according to its due pro- 
portion, when you come home. 
EX UMEPLE 
Suppoſe this following Figure Noted with the Letters 
AB &D EF, to be the Circumference of a Lordſhip, or 
ſome large Champain Ground, Firſt place your Table at A, and 
direct your Sights to B, and draw a line by the edge of your In- 
dex, repreſenting the line AB, then dire&t your Sights to F, and 
draw the line A F to any convenient length, then meaſure the 
length of the line A F 1024 Perches, and write it down upon the 
{aid line, then take up your Table and as you go on to B mea- 
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ſure the line AB which is 5041 Poles, which write down upon 
the ſaid line: Which done, plant your Table at B, according tothe 
Rules delivered in the twenty third Chapter hereof: Then making 
choice in ſome convenient place of the line A B, as at B, for your 
Second Station, from thence direct your Sights to C, and by the 
edge of your Index draw a lineat a convenient length, then mea- 
ſure the faid line 6400 Perches which write down upon the faid 
line, thenin ſome convenient place of the line B C, asar C, 
plant your "Table, and dire& your Sights to D, drawing a line at 
length by the edge of your Index ; then with your Chain,meafure it; 


length 
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_ viz, from C to D, 2070 Poles which write down upon the 
{aid line. | / a 

In the ſame manner plant your Table at D, and dire& your 
Sights to E, drawing a line at length by the edge of your Index ; 
then meaſure the length of the Ground-hne DE 1521 Poles, which 
alſo write down upon the ſaid Jine. | | 

Laſtly in ſome convenient place of the line DE, as at E, plant 
your "Table, and direct your Sights to F, and draw a line by the 
edge of yous Index as before, then meafure with your Chain the 
length of the Ground-line EF, whoſe length' is found 2864 Poles, 
which alſo write down upon the faid line, fo is your Field-work 
finiſhed, becauſe you have the length of each Ground-line, and the 
true quantity of each Angle. | | | 

Note. And here Note that it is not to be ſuppo6ſed that the Plot- 
taken upon the Plain-Table will cloſe or come together as here, for 
that is not to be expected, tho? I have fo ordered and diſpoſed this 
Figure in reſpe&t it ſhould alſo ſhew (to fave labour) the Way or 
Method of ProtraQting or laying down the exaQt Plot upon Pa- 
per, for tho? the Laſt and:Firſt lines will not meet nor come toge- 
ther, it matters not, in reſpe&t you have the length of each line 
written down, and the true quantity of each Angle taken upon 
the Table, which is ſufficient to Protract the true plot thereof up- 
on Paper by theſe ſhort directions following. 


How to protraft upon Paper the former Work 
in its true Proportion and Yuantity. 


Firſt then draw a line at length upon your fair. ſheet of Paper as 
AB, (which toavoid prolixity we ſhall referr to the former Figure, 
Suppoling it in proportion to the greater Magnitude to be truly ta- 
ken) then from the Scale you would have your Plot protratted from, 
take in ygur Compaſſes the length of the line A B, 5041 Perches, 
which place from A to B, then opening your Compaſlesto a conve- 
nient diſtance, ſtrike the Arch-line (both upon that Map you took 
upon the Table, and here) «6, then take the quantity of that An- 
gle as it was laid down upon your Plain-Table, and ſet it from a, 
tob, then draw the line Bb, at length, and (as before) take from 
your Scale the length of the line B C, 6400 Perches, which extent | 
ſet from B to C, then lay down the quantity of the Angle at C, as 
you did that of B, as 4 b, andin this order may you proceed from 
one Angle to another till you have gotten the exact Map upon your 
Paper, asthe aforegoing Figure better then many Words may bet- 
ter inform you. 
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[uſed as a Plain-Table, or more properly as a Theodolite ; whoſe 


CH AP. XXXVIIL 


Short Notes or Direftions for taking the 
_. Mapgf a County. 


His is a Work which very few Authors of Surveying have 
touched upon, and indeed for me to demonſtrate it in all 
relpes, will take up more time and room than I can ſpare; 
therefore I ſhall now treat of it'with as much brevity as conve- 
niently I may. | 

I. One common way that has been delivered by ſome Authors 
is by taking the Latitude and Longitude of the moſt Notable and 
Material 'Towns in the ſaid County, eſpecially all the Market- 
Towns, by which their diſtance has been laid down upon the 
Map; but this is very faulty : Firſt, By reaſon the Laritude is er- 
roneoully ſtated in feveral great Towns, and not known to all : 
Secondly, 'The Longitude of places was never yet ſo well agreed 
upon, as to be either credited or truſted to by our late Geographers 
inſucha caſe as this : And Thirdly, our Engliſh Miles are not 
near rightly adjuſted to the Degrees in the Heavens ; for which 
reaſons I ſhall forbear explaining this way further. 

IT. The taking the Plot of a County may moſt exaQtly be per- 
formed by uſing this Inſtrument as a Theodolite, whoſeuſle is| 
ſufficiently taught inthe former Chapters; and here note by the 
way, that the diſtances of Market-Towns, and the length of 
all other Lines you have occaſion to meaſure, is beſt meaſured by 
the Wheel, which needs no deſcription, fince the making of it 1s 
ſo well known to our Mathematical Inftrument-makers ; which 
by. driving before you, tells the diſtance in Miles, Fur- 
longs, &c. 

LI. Inthe.beginning of your Work obſerve to begin at ſome 
Great Market-Town, noting down its Church and what is ma- 
terial to be taken; and from thence proceed to meaſure the next | 
Great Town, taking all the other intermediate Towns, and alfo 
all Parks, Rivers, Foreſts, Interſetting-Roads, &c. in your way, 
which you are carefully to note down into your Field-Book, 
which Protra& upon Paper every Night ; you may alſo deſcribe 
the quality of the Country as you go, viz. Whether Hilly, 
Woods, or the like ; and whatever is remarkable in your way ; 
and to this way of Working, ſome of the exaCteſt County-Maps| 
may be very uſeful; and in this order proceed from one 'T'own to 
another tillthe whole County-Map be finiſhed, 

VI. But that way I moſt affect, (and am well afſur'd is beſt 
and moſt exacteſt of all others) is by taking the particular Map 
of each Lordſhip, which may be performed by this In{trument 
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uſes to this purpole may be conſulted in the Twenty Fourth, 
Twenty Fifth, and Twenty Sixth Chapters of this Part ; and 
ſo by joining each Lord{hip to another, as you was dire&- 
ed to jyoyn each Ground to another in the Twenty Seventh 
Chapter, which Chapter duly conſidered, may be looked upon 
as an Epitomie of this whole Matter ; for the Work is indiffe- 
rently the ſame ; for whereas that Chapter plainly Demonſtrates 
thetaking of the exact Map of a Lordſhip, laying down the par- 
ticular Grounds one by another; fo in this *tis but laying each 
Lordſhip down by another as you find they be in the County, 
which may be laid down by as ſmall a Scale as you pleaſe, by 
which you may proportion your Map to what Magnitude you 
think moſt convenient 

V. Theſe brief Rules being wellunderſtood, and the Surveyor 
well grounded in the prattical Part of the former Chapters, he 
will be ſufficiently furniſhed for the taking of a County-Map ; 
which is all T {hall here ſay concerning this matter. 


Fobu Wing. 


The End of the Fourth Book. 
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SURVEYING: 


LE — 


BOOK V. 


CUAL 1 
The Way of Meaſurins Maſons Work, as 


alls, &C. 


Oraſmuch as the difference between the meaſuring of 
Land. and theſe is only this, that Land is a by 
the Pole or Perch, but theſe, ſome by one kind of mea- 
ſure, and ſome by another ; as Walls, Slating, Tyling, 

and ſuch like, by the Rod of 18 Foot Square : Rookng, Partiti- 
ons, &c. by the Square of 10 Foot : Pavement and Wainſcot by 
the Yard or Foot: and Board and Glaſs by the Foot only. 

Therefore in mcaſuring any of theſe things, conſideration muſt 
be firſt had to the juſt Form and Figure thereof ; and then accord- 
ing tothe Rules delivered in the Second part of the Second Book, 
you may find the Arca, or {uperficial Content. And foral- 
much as it is very requiſite and neceſſary for a Surveyor to know 
how to meaſure all manner of Buildings, as Walls, 'Timber- 
work, Tyling, Floors, Joyners and Painters Work, and ſuch 
like, I ſhall in the following Chapters make illuſtration thereof. 
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EXAMPLE. 


Suppoſe there be a Wall that is 54 Feet in length, and 21 Feet 
in height, and it is required to know how many Rods, Yards 
and Feet are contained therein. Firſt, I Multiply 54 by 21, and 
the Produ&t is 1134 feet, which I Divide 
by 324, (becauſe there are ſo many Feet in 54 
one Rod) and the Quotient is 3 Rods, and 21 
162 Feet remaining ; which I Divide by — 
g (for ſo many Feet are contained in one 54 
yard) and the Quotient is 18 Yards, and 108 
nothing remaining ; ſo that when the Wall 
is 54 Feet long, and 21 Feet high, there 1134 Produtt, 
are contained therein 3 Rods, 18 Yards 324 Diwviſor 
o Foot, which is exaQly 3 Rodsanda half; 972 (3 Rods. 
For 36 Yards, or 324 Feet, make a Rod ; 
18 Yards, or 162 Feet, half a Rod; and 9 162 


Yards, or 8x Feet a quarter of a Rod; - 9 

the whole Work ſtands in the Margent. (18 Yards, 
But ſuppoſe another Wall be to be mea- 72 

ſured, whoſe length is 75 Foot 10 Inches, 9 

and its height 15 Foot 5 Inches, the Con- 72 

tent will be found 1169 Feet and :: of a — 

Foot. But this way of Operation, I © 


muſt here explain, ſince my Uncle hath not 
touched upon 1t in any of his Examples ; and becauſe it is the 
moſt facile way 1n caſting up the Contents of thoſe Dimenſions 
that are given in Feet and Inches. 


EN M#MPLE 


Firſt then, Set down your Numbers as in the Margent, w:z. 
75 Feet, 1o Inches, the length of the Wall, aid under them 15 
Feet 5 Inches the height ; then Multiply the Feet together, v:z. 
75 by 15, and place their reſpeQive Pro- | 
ducts orderly under them, viz. 375 and F. TI. 
75, then Multiply crofſways, that is, 75 75% 410 
Feet, by 5 Inches, and the ProduQ is 375; 15 5 


now becauſe Feet and Inches are Multiply-  ——— 
ed together, the ProduCt is long Inches, 375 0 
rhatis one of theſe long Inches is 12 Super- 75 0 


hicial Inches; therefore Dividing 375 by 3 ? 

12 (thenumber of long Inches in one Foot) 12 6 

andthe Quotient is 31 Feet, and three long © 4 13 
I 


Inches, or :3 of a Foot, which placedown -- 
as you ſee in the Margent; then likewiſe 1169 
Multiply 15 by 10, whoſe Produtt is 50 
which Divide by 12, as before, and it gives 12 Feet, 6 Inches, 
which place down allo as in the Margent, vis. Feet under Peer, 

and 
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and Inches under Inches ; then Multiply the Inches together 10 
by 5, which makes 5o Inches, which muſt be reduced to long 
Inches by Dividing the 5o ſuperficial Inches by 12, which gives 4 
longInches and ,5 of an Inch ; your Figures thus placed,draw a Line 
under them, and add thera together as in the Margent, fo does 
the whole Content of the Wali appear to be 1169 Foot ,+ of a 
Foot , which divided by 324, as in the firſt Example, pives 


; Rodsand 197 remaining, which Divided by 9, gives in the Quo- 
tient 21 Yards, and 8 Foot remaining ; hence it appears the Wall 
that is 75 Foot 1o Inches long, and 15 Foot 5 Inches high, 
amounts to 3 Rods, 21 Yards, $ Foot, omitting the Fraction. 

Note, Having thus largely explained this way of Crofs-Multi- 


ple; I ſhall not need to explain it further in what follows, 
Gavels or Dormant Pikes. 
But in meaſuring Gavels or Dormant Pikes, ' and the like, 
which are Triangular; youare to meaſure them as Triangular, 


as iStaught in the Second Book ; as for Example, Suppoſe a Gavel 
or Dormant Pike, whoſe Bate 1s 18 Foot, and the Height or Per- 


.|pendicular 15 Foot : Here (according to the Ninth Problem of 


the Second Part of the Second Book) I Multiply the Perpendi- 
cular 15 by the Semi Baſeg, and the Product 135 is the Content 
in Feet, which reduced into Yards, by Dividing it by 9, makes 


exact 15 Yards for the true content of the- Gavel or Dormant 
Pike. hy 


Meaſuring of Chimneys, 


But in the meaſuring of Chimneys, which requires more ac- 
curateneſs of Workmanſhip than other ordinary Walls, they are 
uſually accounted as double meaſure. But firſt to meaſure them : 
as ſingle meaſure, takethe length of the Breſft-Wall, and the two 
Sides or Angles, which Multiply in the height, and that Pro- 
duQ being doubled yeildeth the Content, according to double 
meaſure which is cuſtomarily allowed ; yet ſome Workmen areſo 
'Covetous and Unconſcionable, that they are not content: to have 
double meaſure for the Breſt-wall, and the two Angles, but 
would have the back of the Chimney double meaſure alfo 
whereas (for the moſt part) the Chimney is made againſt a Ga- 
vel, which is meaſured by it ſelf; and ſo they would have that 
three times meaſured, which-1s and ought to be accounted but 
as Single meaſure, except the Gavel, which 1s uſually allowed 
Square-meaſure. : 

Suppoſe this Figure A BC DEF GH K, bea Chimney 
that hath a double Funnel towards the top, and a double 
_ and is to be meaſured according to double mea- 
ure, 


| 


plying, by caſting upthe Content in Feet and Inches in this Exam- | 


XN x Firſt, 
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Firſt, I begin at the Baſe, and 
take the length of the Breſt-wall 
OX, and the two Angles K XN, and 
O H, which together are 23 Foot ; 
then T take the height of the Square 
H F, 17Foot, 3 Inches, which Mul- 
tiplyed together produce 396 Foot, 
9 Inches, for the Content of the Fi- 
gure, FGHK. 


[I. For the Square D 4 E 7, the 
length of the Breſt-wall and the two 
Angles D P E, 1s 14 Foot, and the 
height D a, 5 Foot, '3 Inches, which 
Multiplyed together makes 73 Foot, 

6 Inches. or half a Foot, for the 
Content of the Figure D 4 E 7. 

III. I take the length of the next 
Square B C hp whichis 9 Foot, 3 | | 
Inches, being the length of the - Breſt-wall and two Angles, 
which Multiplyedby the height Bh, 8 Foot 3 Inches, produceth 
76 Feet, 4 Inches almoſt, for the Content of the Square BC 


IV.” The Compals of the Chimney-ſhafts is 12 Foot, 2 In- 
ches, and the height 6 Foot, which Multiply*d together, make 
73 Foot for the Content of the Shafts. 

V. Thedepth of the midd[&@Fetter that parts the Funnels to- 
ward the top 15 10 Foot, and its wideneſs 1 Foot, 3 Inches, which} 
Multiplyed together makes 12 Foot, 6 Inches. 

Note, And here obſerve, in the meaſuring of a ſtack 
of Chimneys that ſtands length-ways, that is, one by the ſide of 
another, the ſame Method is to be obſerved, with this Addition, 
that all the middle Fetters or Partitions between Chimney and 
and Chimney, 1s to be mcaſured alſo ; obſerve the fame if a ſtack 
of Chimneys ſtand Square, and then you cannot eaſily err. 

Laſtly, Adding theſe five Summs together, and doubling the 
Aggregate, it produceth the Content of the whole Chimney, ac- 
cording to double or cuſtomary meaſure, as you ſee in this Pa-| 
radigm. 


nn / 

TFUKH. 106 : 9 

The Squares.3D a Ew T7 . 6 
BCh p 2G «4 

The Shafts A 73 © 
The middle Fetter 12 6 


Aggregate 0632 I 
The Double Gf It is _— 
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the Content of: the Chimney acording to cuſtomary m 
which reduced into Rods, as | Barn before, me foe ar 
12 Yards, 4 Foot, and 4 of a Foot. | : 
This is all the meaſure that can be allowed when the Chimn 
ſtands in a Gavel, or Side-wall: in which caſe, the Back of the 
Chimney (here not meaſured) is accounted as part of the Gavel 
but if the Chimney or Chimneys ſtand by themſelves, as all 
Stacks of Chimneys in great Buildings do, which in ſuch a caſe 


on all {ides. 


CHAF. I 


 - The meaſuring of Carpenters W ork. 


by the Square of xo Foot every way, fo that 100 Square 

Foot is one Square, where ' | 
(25 Foot is x Quarter | 
Note, that Fo Foot 1s 2 Quarters Cof a Square. 
| .75 Foot 1s 3 Quarters 

And here we may obſerve that Earpenters Work that is to. be 
accounted for by the Square,. conſiſts chiefly of three parts, viz. 
Flooring, Partitioning, and Roofing, in which we ſhall give an 
Example in each particular as followeth. 


1, Of Flooring. 


Suppoſe there be a Floor laid with Boards, whoſe length is 18 
Foot, 6 Inches, and its breadth 18 Foot, 3 Inches; now theſe 
two Summs Multiplyed together, produce- 6 Foot andan 
half, which is 5 Squares, and 2 Quarters or half a Square, and 
6 Foot and an half. | f Ee 

Note. And here Note, Thatthough 100 be the Diviſor to Di- 
vide the number of Feet by, yet here 1s no occaſion of maki 
uſe at all of Diviſion, but always to cut off from the Produd 2 F1- 
gures toward the Right hand, ſo thoſe Figures that remain on 
the Left hand ſhall be Squares, and the 2 Figures cut off to the 
Right hand parts of a Square. | 


2, Of Partitions. 


Suppoſe a Partition between one Room and another ſhould con- 
tain 1n length 20 Foot, 2 Inches, and in height 12 Foot, . 5 In- 


is all Chimney work, andtheretfore ought to be meaſured double | 


N the meaſuring of Carpenters Work, we are to account it | 


— 


RX 2 ches; 
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ches ; hence to find the number of Squares, Multiply 20 Foot, | 


AuR;, 250 Foot, 5 Inches, that is two Squares and 2 Quarters or 
half a Square, and 5 Inches, which Inches are needle(sto be ac- 
counted for in ſuch caſes as theſe. : 


| 3. Of Roofing. 


Firſt take the length of the Roof on one ſide and double it, 
which gives the length of both ſides; and Iikewife take the depth 
of the faid Roof, which Multiply by the length on both ſides, or 


|the Girth of the faid Roof if it be Culleſed, and the ProduR will |- 


be the Content. 


% 


ERS HEL E 


Suppoſe the Girth - (or length of both ſides) of a Roof to be 
120 Foot long, and the depth 18 Foot, 6 Inches ; which Multi- 
plyed together produces 2220 Foot, that is, 22 Squares, and 20 
Foot, which wants 5 Foot of a Quarter of a Square more. 


4 


Other Meaſares, 


Laſtly, There are other things belonging to Carpenters Work, 
and are to be meaſured Teveral ways, as Lintails and Diſcharges, | 
with Corniſhes, Rails, and Bglliſters, &*. all which are meaſured 
by the Foot, running meaſure,” 


CHAP. Ill 


The meaſuring of Joiners Work, 
And Painters. 


, 


N meaſuring of Joiners and Painters Work, obſerve theſe 
following DireQtions. 

T. Joiners and Painters Work is computed by the Yard, or 
3 Foot each way, which makes 9g Superficial Foot, which is ac- 
counted one Yard, 

IT. In taking the Dimenſions in the height of the Room 
(which is to be taken with a Line) you are to Girth over every 
member of the Corniſh, and other members of the Wainſcor, 
which where the moldings ſwell much, conſiderably augment 
the height of the Room. | 

TI. The Girth of the Room is only to be taken in its true 
length and breadth, without putting the Line into the Moldings 


as 


2 Inches, by 12 Foot, 5 Inches, and you will have in the Pro- | 3 | | 


| 
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as you did inthe height ; but ſome Painters have a cuſtom 
(though for what reaſon I know not) to draw the Line over eve- 


Wy ry member of the Wainſcot in the Girth of the Room as well as 


the height. 

IV. There1s one thing in Joiners Work very obſervable, and 
that is, by meaſuring Doors and Window-Shutters, which are 
wrought on both ſides ; for which they arealways paid for work 
and half, and that they have juſt reaſonto claim, for the Work 
is double though the Stuff is Single. PS 

VV. All Window-Jaums, and Saphetaes are to be mezfured 
by themſelves, and the Window-Lights and Chimneys (if any 
be in the Room) . are to be deduCted out of the wholeat laſt. © 

VI. The Painters are not toaccount for work and half, but to 
account (in ſome caſes) the Room once, twice, or three times 
—_— or ſo much per yard, conſideting the goodneſs of the 
Work. | 


| The Dimenſions being taken according to the preceding Di- 


retions, we will endeavour to ex 


plain the whole by one Example 
of a Room whoſe I Rog 


4 


_— or Compaſs is 256 Foot 6 Inches, 
Andits beight 15 Foot, 9 Inches. 


I. Multiply 256 Foot 6 Inches by 15 Foot 9 Inches, the Pro- 
du& is 4039 Foot 1o Inches, which divided by 9g, gives in the] - 
quotient 448 Yards, 7 Foot, 1o Inches. | 

IT. Let us ſuppoſe all the Window-Jaums, and Saphataes tobe 
56 Foot, 4 Inches, and their breadth 2 Foot, 2 Inches.; which |, 


| [Multiplyed, produces 122 Foot, which Divide by g,. the quo- 


tient is 13 Yards, 5 Foot. 

TIT. All the Window:Shutters about the Room is1n Girth or 
Breadth 28Feet, 3 Inches,and the length or height of them 5 Foot, 
7 Inches, which Multiplyed and Divided as before, makes 17 
Yards, 4 Foot, 8 Inches; and its half is8 Yards, 6 Foot, 10 
Inches, which added to 17 Yards, 4 Foot, 8 Inches, makes 26 
Yards, 2 Foot, 6 Inches, for the true Content of the Windew- 
Shutters for Work and half work. IE | 

IV. Theſe ſeveral Sums added together as follows, -give the 
Content of the whole Room, 488 Yards, 6 Foot, 4 Inches, from 
which take 19 Yards, 4 Foot, 6 Inches, being all the DeduCQi- 
ons in the faid Room, viz. Chimney and Window-Lights ; 
hence the Exa& Content appears to be 469 Yards, 1 Foot, 10. 
Inches; and this is thetrue way of meafuring, and ſo muchthe 
the Workman ought to be paid for. | 


} 


. —_—___— 


* 
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The Summs added together. 


. FA 
| 265 7. 16) - 
The ſeveral parts 2 i3 5 ooe calt up 
| | 26 2 06 


— 


The whole 488 6 os 
DeduQtions 19 4 06 


Cr moms 


The true Content 469 1 10 


CHAP. IV. | 
Of the meaſuring of Brick-Work and Tyling. 
2 | 


Irſt, I ſhall join the Bricklayers and Tylers Fork together, 
in reſpe@ they are commonly performed by the ſame hands, 
though the way of accounting for is different, for Tyling is com- 
monly reckoned for by the Square of 1oFoot, as Carpenters work is; 
only they demand allowance of double meaſure for the Eves, and 
Running meaſure for the Hips and Gutters but this depends upon 
the cuſtom of the place; however ſome allowance in theſe caſes 
ought to be had, in reſpeC& of meaſure or price. 
IT. Brick-walls are meaſured in ſome places by the Rod of 16 
Foot and half each way, fo that one of theſe Rods do contain 
272% Square Foot ; which is proved by Multiplying 16 Foot, 


uſed in very few places in the Country that I know of. 

IT. There is another fort of Rod of 18 Foot Square, which 
makes 324 Square Foot in a Rod ; and this is a meaſure ſometimes 
o_ 23 the Country, being the ſame Rod the Maſons here make 

e of. 

TV. But the Rod moſt in uſe here in the Country, contains 
only 54 Square Foot upon the Superticies, or 6 Square Yards , be- 
ing one ſixth part of the Rod laſt' named of 18 Foot Square. 

V . Hence the Surveyor is to examine (before he begsns to mea- 
ſure) what Rod it 1s the Maſter and Workmen did agree upon, 
that he may do them both Juſtice. 

VI. Becauſe Brick-Walls are not always made of one thicknefs, 
they are to be reducedto the Standard-meaſure, viz. of a Brick 


amples following. 


E X 4 M- 


6 Inches into it ſelf, and this is called Statute-meaſure, though it is| 


and half thick ; all which ſhall be further explained by the Ex- 


G— 
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EXAMPLE. 


Suppoſe a Brick-wall be 167 Foot long, and 16 Foot high, 
now by Multiplying theſe two numbers together, gives in the 
- [Produdt 2672 Foot, which toreduce into Rods according to any 
1 of the Rods before mentioned and explained ; Divide the faid 
| 2672 Foot, by 2723 for Statute-meaſure, or by. 324 the Square 
| of 18 Foot, orby 54, the Diviſor of the leſſer Rod; according 
; to any of theſe ways you may ſee by this- following Paradigm, 
what the number of Rods 1s. 


RN. 1, 

0G TrOg ES es 9 24 3 
If Divided bye 324 & there is containd in the Walls 8 $8 Y 
54 49 2 s 


| Now when you have Divided by any of theſe Diviſors, and 
that the Remainder exceeds 9 (as it did in all theſe Examples) agu 
areto divide the faid Remainder by 9 (it being the numb#: of 
Feet in one Yarg) ſo have you the content in Rods, Yards, and 
Feet as before ; and this I think is ſufficient to explain the whole 
matter 
Note. The next thing conſiderable is, that all Brick-walls of 
the fame height and length do not contain the ſame number 
of Rods, in reſpe& of the thicknels of the Wall ; for the 
thicker the Wall, the more Rods are contained therein, viz. If a 
Brick-wall be thicker than one Brick and half thick, then 
a Square Rod upon that Wall, will be more thana Rod; hence 
every Rod. upon the Superficies of a Wall that is 3 Bricks thick, 
will contain 2 Rod ; and a Rod upon a Wall of 4 Bricks thick, 
and half, will be 3 Rods; I ſhall therefore in the next place ſet 
down one General Rule to Reducea Brick-wall of any thickneſs 
to the thickneſs of a Brick and half, the Standard-meaſure, 


2 


tv {= 


ah. 


A General Rule for Reducing of Brick- 
walls to Standard-meaſure. 


A General Rate, 


| Multiply the Number of Superiicial feet which is contained in 
[ the Superficies of any Brick-wall, by the number of half Bricks 
the faid Wall is in thickneſs ; one third part of that Product is the 
y—_ of the ſaid Brick-wall in Feet, reduced to a Brick and 
1alt. | 

Hence if a Wall of 5 Bricks thick ſhould contain 2672 Feet, 
upon the fat or ſuperticies ; if you Multiply this number by 10 
(che number of half Bricks the Wall is in thickneſs) the Produ&t 

pro- 


ems 


256 The Arnof SURVETING | | 


| produces 26720, one third part whereof 1s 89063 Foot, which 
is the exaft number of Feet contained in that Wall, as it is reduced 
to a Brick and half thick, which how to bring to Rods, &c. 1] 
have juſt before ſhewed. 


OY Of T ling. 


Suppoſe a Roof in length 120 Foot on both ſides, and the depth 
of one ſide (with the cuſtomary allowance at Eves) 18 Foot; 
theſe two numbers multiplyed rogether produce 2160 Foot, 
which is 21 Squares, and 6o Foot, that is, 10 Foot above half a 
a Square more, according to the Directions of the 24. Chapter, 


Mc 


6 <@UHAT. N 


The meaſurins of Plaifterers Wark, 
and Slating, © 


Irſt, Slate-Work is generally accounted for by the Rod of | 
x18 Foot Square, which contains: 3 24 Superficial Feet- as 
I intimated 1n the laſt Chapter. . 
II. Wherea Roof 1s covered with Slate, there ought to be. an 
allowance at the Eves equivalent to the ProjeQture of the Eves| | Þþ 
over the Wall below the Roof, which is generally termed double 1 
meaſure at the Eves, which adds to the depth of the Roof, 18 
or 20 Inches, ſometimes 2 Foot. 

JI. Where there is Gutters or Valleys, there ought to be an 
allowance alſo, ' which is to take the Girth, or length of the Roof | 
with the Gutter or Valley, all along the Ridge-Tile, which I 
makes the Gutters double meaſure, v/z, as much more as really | 
it is, which 1n ſome places isallowed, and in ſome places not, 
w hich chiefly depends upon the Cuſtom of the Place. 

IV. If the length of the Roof be taken, in Feet and Inches, 1 
and the depth on both ſides, with the uſual allowance at the} | }F 
Eves, and 1n the Gutters, and Multiply*d together, and the Pro- | 
duct thence ariſing divided by 324, and the remainder again by 7 
? (if it exceed 9) you will have the Content in Rods, Yards, and | 

EET. x 


"0 
5. 


EXAMPLE. 


Of a Roof covered with Slate, whoſe length is 52 Foot, 6 In- 
ches, and the Depth of the faid Roof on both ſides (with the 
uſual allowance of the Eves) 34 Foot ; that is, 17 Foot for the 

| depth 


The Art o SURVETING. © 


257 


depth of one fide: Now 52 Foot, 6 Inches, the length, being 


| Multlplyed by 34 Foot, the depth on both ſides, the Produd js 


1755 Foot, which divide by 324, the Quotient is 5 Roods ,and 
165 Foot remaining , which Remainder divide by 9g, the Se- 
cond Quotient is 18 yards, and the Remainder 3 Foot ; ſothat 
you ſee that Root that is 5.2 Foot, , 6 Inches long, and 17 Foot 
deep, amounts to 5 R. 18 YT. 3 F. And becauſe this ſort of meaſur- 
ing is ſo plain, more Examples will be needleſs. 


Of Plaifterers Work. 


[. Plaiſterers-Work is of 3 forts, as firſt, The Running of 
Plaiſter-Floors; ſecondly, "The Ceiling of Upper-Rooms with 
Reed, Nails, Lath, Lime, Sand, and Hair; and thirdly, The 
Pargin of bare Walls, with Lime, Sand, and Hair; before which 
there 1s generally laid firſt upon the Wall a Coat of Hay and 
Morter, otherways it would take up too great a quantity of 
Lime, Sand, and Hair. : 

II. All theſe ſeveral forts of Plaiſterers-work is generally ac- 


- [counted for by the Yard, or the Square of 3 Foot, which makes 


9 foot in each yard ; hence Examples are needleſs ; for the Di- 
menſions being taken in Feet, and Inches, and Multiplyed toge- 
ther, and the ProduQt Divided by 9g, you will have the number 
of Yards in the Quotient, and the Remainder wilt be the odd 
Feet. 


——_— 


CHAT. VL 
The meaſuring of Board and Glaſs. 


I. TN the meaſuring of Glaſs and Board, the Content is 
uſually given in Feet, and Inches, therefore they may 
the better be joined together. Rs 

IT. The Dimenſions are moſtly taken in Feet and Inches, and the 
Length and Breadth ſo multiply'd together , produces the 
Content. : 

IH. In the meaſuring of Board, if the Breadth 1n Inc hes be 
Multiplyed by the Length in feet, and the Product Divided by 
12, the Quotient will give the Content in Feet, and what re- 
mains, is ſo many 12th parts of a Foot. _ | 

[V. Sometimes more Curioſity is required in meaſuring of Glafs, 
andin tiking the Dimenſions Feet and Inches will not be near 


[enough ; therefore the Dimenſions may better be taken in Inches 


and toth parts of an Inch ; which Multiplyed together, and the 
Produdt Divided by 144 (the number of inches in one Foot) 


Þ {o 


ee EOS 
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{0 will the Quotient produce the number of Feet, and the Remain- 
derthe odd Inches, or 144th parts of a Foot. | 

V. All theſe Cafes will be better explained by the Examples 
following. 


I. Of Glaſs. 


EA AMF LS 


Of a Window-Light of Glaſs whoſe height is 4 Foot, 6 In- 
ches, and :4 parts of an Inch, or 54 Inches and :3 of an Inch; 
and the breadth 20 Inches, and ,3 parts ofan Inch ; which 
Multiplyed together as in the Margent, and 

the Produ is 1124Inches, and ,, & parts of 54.3 

an Inch; which is not worth taking notice 20.7 

of, therefore we omit it ; hence 1124 Di- — 
vided by 144, the Quotient is 7 Foot, and 3801 
the Remainder 116 Inches or 44%, which 10860 
is 8 Inches above three quarters of a Foot — 
more, I124.,01 Produg. 
Note. And this one Example I think _ 144 (7175 quo, 
ſufficient to explain the whole matter of 100 
Glaſs-meaſure; with this caution, viz, — 
That where the Windows are either Round 116 

or Eliptical, that the Workman be allowed | 

as Square-meaſure ; that is, by taking the Diameters as the ſides 
of a Square; The reaſon of this allowance is, becauſe of the 
great waſte of Glaſs that is made in fitting it to the Arch of the | 
| Window. | 


IL. Of Board-meaſure. 


Xx MP LE. 


Suppoſe a Board 11 Foot in length, and 10 Inches broad, 
now if 11 Foot be Multiplyed by 10 Inches the Product is 110, | 
whuch Divide by 12 (becauſe the Multiplication was made in 
Feet and Inches) and the Quotient 1s 9 Foot 'and 13 of a Foot: 
Where note, if 3 had remained it had been a quarter of a Foot 
if 6 half a Foot, and if 9 three quarters of a Foot. | 

But if the Board had ndt been an even number of Feet in| 
length, then the Dimenſions may be taken in Inches, and 1oth | 
parts of an Inch ; and the breadth alſo (if need require) which 
Mulrtiplyed and Divided, asin the Exarfple of Glaſs, will accor- 
dingly producethe Content. 


CHAP.| 


———_—_—— 


CHAP. VII 


Of Stereometry, or the menſuration of $0-. 


Solid Body is that which bath both len th, breadth, and 
thickneſs, as Timber, Stone, and fuck like, which are 
commonly meafured by the Foot. And herein you are toob- 


every way, in the form of aDie; whereby it' appears, that a 
Foot of Timber is 12 times more than a Foot of Board ; ſo that 
a Foot of Board being 144 Inches, a Foot of Timber muſt be 
1728 Inches. | 


tent thereof on this wiſe, Multiply the breadth by thethickneſs, 
| and then Multiply the Produtt by the Inches of the length, 
fo will you have the ſolid Content of the whole Piece of Timber 
| [in Inches ; which being Divided by the Solid Inches in one Foot ;, 
namely 1728, the Quotient will ſhew how many Feet arein the 
Piece of 'Timber. | Rn | 


E X\AFEE LE. > 


{Suppoſe a Piece of Timber ,be 9 Inches thick, 15 Inches broad, 
and 12 F6ot or 144 inches long, Firſt, I Multiply 15 by:g, andthe 
{faQus 135 is the Area of the Plain ; which T'again Multiply by 
{the length 144, and __=_ 19440 1s the Content in Solid 

Inches, which being Divided. by 1728 ( the Square Inches in one 
| Foot) the Quotient will be 11 ,#2, or 11..25, ſothat when a 
Piece of Timber is 9 Inches in thickneſs, 15 Inches in breadth, 


ofa Foot, according to the true and ſubſtantial Grounds of Art. 


Performed another way. 


To perform the former Work an eafier way, the breadth and 
depth, 15 and 9 Multiplyed as before, produces 135; which 
Multiplyed by 12, the length in Feet, the Product is 1020, 
whiclt Divided by 144, the Quotient is11:44, or 1x Foot and a 
quarter, as before. AM 

But yet I know it isa, very common-thing amongſt Carpen- 
ters to addthe broader” and narrower ſides together, and to take 
the balf for the true Square, which way (though it be much 
uſed) is very erroneous, elpecially when the difference between 
the ſides is much, as in the. former Example ; where the one 
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lid Bodies, as Timber and Stone; and firft| 
i | of that which s Square. 


ſerve, that a Foot of Timber or Stone 1saccounted a Foot Square | 


For Timber-ſticks that are Squared, you may find the Con- , 


and12 Foot'in length,there is contained in it 11Foot and a quarter | 
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ſide is 15, the other 9, and the Summ 24; theretore they reckon 
12 for the true Square; and ſo conclude there are 12 Square- 
Foot of Timber in that Piece, whereas there are exattly but x1 
Foot and a quarter, as before is proved. - RES | 
To find the true Square of a Piece of Timber when the one 1 
Side is broader than the other ; Muſtipy the ſides together, = 2 
'| and the Square Root of that Produtt yieldeth your deſire. {2 

As in the former Exarnple, I Multiply the one fide x5 Inches, | 
by the other 9, and the ProduQt (as betore) 1s 135, whoſe Square-| 
Root is near upon 11. 62; which is the true Square thereof. 


CHAP; VII 
To. meaſure Round Timber. 


O qmeafure*Round Timber, you muſt firſt find the. Area 6 I 
of the Circle (whoſe Circumference is equal to:the Com- + 
,aſs of the Tree) as you are taught in the Twentieth Problem of 
the"Second Part of the Book of Geometry, ' And- this ſhall 'be| - 
made clear by an Example or two,ſuppoſing the Areas of both ends] 
of the Timber-Stick to be equal. | 


EXAMPLE. I. 


Suppoſe there be a Round Piece of Timber, whoſe Compaſs is 
BD 5 Foot and a half, or 66' Inches, the Diameter or greateſt Thick- 
nefs thereof 21 Inches, and the length 12 Foot, or 144 Inches. 
'Firft, 1 Multiply the Semidiameter- (or half the thickneſs of the 
the Timber-Sttel.) x0. 501n half, the Circumference 33 ; and the | 
Produ& is 346.50; which again, Multiplyed by the length 144 
Inchesand the reſult49896.00, beingDivided by 1728,the Quotient 
is 28.875 ; ſo that there is 28 Foot of Timber, and above three 
quarters of a Foot in the Stick, whoſe Circumference is 5 Foot 
and a half, and the length x2 Foot. | 


Pp 
| 
Otherways. 


Or if 346.50, the. Area of the Circle be Multiplyed by 12, the! [ 
length in Foot, the Product will be 4158.00, which Divided by | 
I 44,, the Quotient is 28+45,.or 28 Foot, and ſomething above \ 
three quarters of -a Foot, as befvure, | 

But by the way, I {hall divulge one common Errour in mea- 
Juring Round-Timber, crept in tor want of Art, which having 
got poſſeſſion of the'greater ſort of Artificers, is (by long conti-| 
nuance) grown , almoſt irrecoverable, and that is in girdling 
of the Round Piece of Timber, or Tree, and of that Circumfe- 
rence to take a fourth part for the Square, | As 


0 OO. 


166, the; whereof 16.50, they account the ſide of the Square, which 


[in falſe meaſuring ; but in wing. Round Column of Stone 


muſt Mill find the Area of the Plain, according as hath been 
taught in the Second part of the Book of Geometry, and then | 


| it more fully, I ſhall 4dd ſome Examples. 


.|T ſeek the Area of the Plain according tothe 9th Problem of the 
| the Second Part of the Book of Geometry, and find it "Ss 
| which 1 Multiply by the length 72 Inches, and the Produ 


 Asin the former pitce of Round Timber, the Circumfetence is 


Multiplyed in it felf produceth 272.25 for the Area of the Baſis; | 
which if you Multiply by the length 144, the Produ@ is 
39204.00 the Content in Inches, which Divided by 1728, the 
Quotient is 223 Foot, which is apparently erroneous, differing 


appears before, which. for further,” Trial, weſhallalſo. examine | 
by Mr. Gazter's Rule in his Second Book of the Crofs-Staff, 
Page 44. Prop. 9. EI ILY 

As 10co, to 2821, ſoare 66 Inches to 18.6186 the- ſide of the 
Square, which Multiplyed in it felf, produceth 346.6 . 
now this being Multiplyed by the length 1x44, the Produtt is 
49917.60, which being Divided by 1728 giveth 28 Foot, 88 
Parts, agreeing nearly with our formerway of menſuration. 

But in ſuch caſesas theſe, Men commonly plead Cuſtom, and 
will be ready toſay, they make allowance for the Bark and waſt 
in hewing, which indeed ought to be:done in the Price, and not 


\ 


no ſuch allowance can any way be 


id claim to, becauſe there 
is no Waſt, | 


» > 
—— 
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CHAP. IX. "5 


/ 


[To meaſure Timber having 3, 6, 6,7, orf* 


more Sides equally Squared. 


N Timber be neither Round nor- four Squate, but is either 
Triangular, or elſe confiſteth of more than four Sides, you 


Work as in the former Chapters for the Content; but to explain. 


EXAMPLE. 


' Suppoſe a Piece of Timber conſiſt of three equal Sides, each 
ſide being 18 Inches, the length of 6 Foot, or 72 Inches, Firſt, 


is 

10101.60, which Divided by 1728, the Quotient 1s 5 Foot, 846, 

for the Content of the three equal-ſided Piece of ' Timber. 
But if a Piece of Timber conſiſt of more ſides than four, you 
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from the truth no leſs than 6 whole Foot, and tha: too little as | 


muſt ſill find the Area of the Plain. 


EXAM: 
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Suppoſe a Piece of Timber have fix equal ſides, each fide con- 
taining 10 Inches, the length , 7 Foot, or 84 Inches. Firſt, 
(according.tothe 18th Problem in the Second Part of the Book 
| of Geometry) I take the Area of the Plain 259.80, which I 

Multiply by the length, of the Stick 84, and the Produ& is 
| 21823.20, which Divided by 1728, the Quotient js 12 Foot 2, | 
or Decimally x2.63. | | | 

The like you. are to obſerve in all. Pieces of Timber of Six, Se- 
ven, . and Eight ſides or more, and thus much briefly concerning 
Round and Square 'Timber. En 


"= 


CHAP. X. 
The Dimenſion of Pyramids or Cones. 


F a Pieceof Timber be right-lined, having but one baſe, and 
| endin a ſharp point, it 1scalled a Pyramid; but if the baſe] 
thereof be round it is a Cone, according to the common Defini-| 
tion. / 

The Solid Content of either of theſe Figures is found by Mul-þ 
+ | tiplying the Superficial Content or Areaof the Baſe, by a Third| 

part of the length. f | "+ a, | 

Suppoſe the Pyramid repreſented by the Figure ABCD be to]. 
| be meaſured, whoſe fide at the Baſe BC, or BE js 18 Inches, 
and the length A. B,45 Foot, or 450 Inches. Firſt, I Multipl 
the ſide of the Pyramid at the Baſe 18 init ſelf, and the-Produ 
324 it thg Area of the Baſe, which I again Multiply by a third 
part of the length, 180 Inches, and the Product will be 358320 
the Solid Content in Inches inthe whole Piece, which being 
Divided by 1728, the Quotient is 33 Foot, and 1296 Parts of a 
Foot, which is 33 Foot and 3 quarters. 3 


e 
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The Operation im common Numbers. 


18 ſ{deof the Pyramid , 58320 


16 | 5104 
145 1728) 6480 (33 135% 
” 46d Area of the ÞBaſe. 1296 Remain. 


180 Third Partof the length. 
25920 
324 


— 
pn e—_——— 


58320. The Product. 


The little Pyramid, noted with the Letters 
ARSTYV, is but 6 Inches {quare at the Baſe, 
whoſe Area 1s 36 ; which multiplied by a third 
part of the Length, 60 Inches, produceth 2160, 
that is, 1 foot, and 432 parts, or I foot and a 
quarter. 

But ſuppoſe the Content of the Segment ON HBCD were 
required ; the Squares at the Baſe are 244, and 324, which mul- 
tiplied together, produceth 46656, whoſe Square-Root is 216, 
tor the Geometrical-mean Square. 


s 
+ 


Otherways, 


..| Or otherways, find the. part cut off, which taken out of the 
. [Pyramid leaveth the ſolid Content of the Fruſtum. To find the 
whole length, uſe this Analogy ; As the Difference of the Dia- 
meters length, tothe length between them ;1o the Diameter of the 
greater Baſe, ro the whole Length of the Pyramid : And conſe- 
quently the part wanting comes to be known, which meaſured 
as a Pyramid (as indeed it 1s) whoſe ſolid Content being ſub- 
{trated out of the whole Pyramid, leaveth the Content of the 
fruſtum, or tapering Timber-ſtick, which is the true Method of 
meaſuring ſquared tapering Timber, which {hall be further ex- 
cmplified 1n meaſuring of Cones. 


of 


| 


——_— 
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 |ſhew how the true length is to be obtained, 


Of Cones. 


After the ſame manner are Cones to be meaſured : As for Ex. 
ample ; 


A Cone is a Figure having length, and only one Baſe, which 


is round, equally decreaſing, and terminates in a point, as the 


Spire of any round Steeple, which is here repre- 
ſented by the Letters OXYS. ; | 
The Fruſtum of a Cone, is part of the Cone: 
cut off, viz. the bottom part, and hath two 
round Baſes, whoſe Baſe 1s always greater at 
the bottom than at the top, more or leſs, ac- 
cording to the Taper, and parts of the Timber- 
ſtick cut off, as 1t is here repreſented by the 
Letters ZVRXYS, 
The folid Content of a Cone ( 3s in a Pyra- 
mid) .s found, by multiplying the Area of the 
Baſe by one third part of the length ; where 
note (and likewiſe in the Pyramid) the true 
length is from the Center of the Baſe, to the 
terminating point, as from O to A, and not the 
Hypothenuſe O X, or OS, tho? Thave follow'd 
my Author in that reſpe&t in the Pyramid, - yet 
ſhall ſomewhat digrels from him here, and 


Firſt, Take the length of the Hypothenuſe or 
Slope-line OX, or OS, which we will here 
ſuppoſe 950.2 Inches, and the Semidiameter 
X A, or SA, 75.4 Inches; ſquare both theſe Numbers, that is 
multiplying them in themſelves; ſo will the Square of 950.2, be 
Go2880, and the _ of 75.4, 15 5685 : Then ſubſtra& the 
Square of the Semi-baſe, 5685, from 902880, the Square of the 
Hypothenuſe, and the Remainder is 897195, whoſe Square-Root 
1s 947.2 Inches, the true Height required. | 
| Thento find the ſolid Content of the Cone, multiply the Area 
of the Baſe, 17869.8 Inches, by uo Inches, a third part of the 
Length, the Product is 5646856.8 ſolid Inches, which divided 
by 1728, the Quotient 1s 3267 Foot, and +## parts of a Foot, 
the Content of the whole Cone in ſolid Feet. 

To meaſure round tapering Timber, which is the Fruſtum of 
a Cone, as is here repreſented by RXSY ; Firſt then, find the 
Area's of the Circles at both ends, and then proceed in all re- 


{er to find rhe ſolid Content, as in the Fruſtum of a Py-| 
ramid. 


CHAT. 
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CARE WM © 
T he menſuration of a Globe or Sphere, and 


its Fruftums. 


| Sphere or Globe is a Solid every way Circular, made by the 
| Motion of a Semicircle about its Diameter, being an exat 
| round Solid, ſuch as are the Balls of Freeſtone-Peers and Gates | 
|. betore the Front of any Spacious Building. 
| To find the ſolid Content, there are ſeveral ways ; As firſt, 
Multiply the Cube of the Diameter by 11, the Produ& thence 
ariſing divide by 2r, the Quotient 1s the ſolid Content. 

2. Or, Multiply the Area of the Circle, equal to the Diame- 
ter, by one ſixth part of the Globe's Superficies, the Produd is 
the ſolid Content: Or one ſixth part of the Diameter multiplied 
by the Sphere's Superticies gives the ſame, 

3. Otherways, Multiply the Area of the ſaid Circle by two 
thirds of the Diameter, the ProduCt is the ſolid Content : Or, | 


Multiply the Diameter by two thirds of the Circle's Area, per- 
1 tormeth the ſame. 


6m -= 
ores A” EIT es 
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Of a Sphere whoſe Axe is 54.6 Inches, and the Circumference 
[171.5 Inches, the Convex Superficies ( according to the 29th 
Prob. of the Second Part of the Book of Geometry) 1s 9363.9, the 
Cube of the Axe is 162771, which multiplied by 11, gives in 
the ProduQ 1790481 ; which divided by 21, gives in the Quo- 
tient 85261 ſolid Inches; which divided by 1728, gives 49 : #3 
Foot ſolid. | 


mr 
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EXAMPLE I. 


One ſixth part of 54.6 the Axe, is 9.1, by which multiply 
 [|9363.9, the Produ&t is 85212, which divided by 1728, the 
Quotient is 49 :#43 ſolid Feet, nearly agreeing with theformer. 

| - 


| EXAMPLE UII. 


The Area of the Circle is 2341, which multiplied by 36.4, 
gives in the Quotient 85212, which divided as betore, givettt 
49 1545 ſolid Feet, exaQMly agreeing with the former. 


Z: Of 
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| chitrave, Windows, and Doors, with the Ground-Table, Faſha's, 


— 


Of the Fruftums of a Sphere or Globe. 


Baſe is a Circular Plain, and whoſe ſolid Content may be found 
by having the Diameter of the whole Sphere, with the Diame- 
ter and Height of the whole Fruſtum ; then uſe this Analogy ; 
As the Remainder of the Axe, or Diameter, 1s to the Fruſtums 
Height ; So is the Semidiameter of the whole Sphere, to the ſo- 
lid Conteat of the Fruſtum. _ 

If two Fruſtums be cut off from a Sphere, ſo that the Plains' 
of the Baſes are Parallel, and that the Solidity at the middle part 
is required ; it is but finding the Contents of both Fruſtums, 
which ſubduRed out of the whole Globe, leaveth the Solidiry of 
the Middle, or part left. | 
Thus far of meaſuring, of Buildings. 
canclude this Book with one uſeful Chapter, v:z. of ſetting the 
Prices of Workmanſhip and Materials belonging to Buildings, 
which are the moſt material to be taken notice of, according to 
the cuſtom of the Country, becauſe I would not leave my Sur- 
veyor unfurniſhed in fo uſeful a Part of his Profeſſion, whereby 
the Maſter always may inform himſelf how to proceed in Bar- 
gaining both for Materials and Workmanſhip, before he proceed 
to raiſe his Intended Building. | 


CHAP. XIL 


Containing the Rates aud Prices of Workman- 


and firft of Malon-W ork. 


I, Ence-Walls and ordinary Buildings iseach (only the Work- 

manſhip) from 16 Shullings to 3 /. 10s. per Rod of 18 
Foot Square which depends upon the goodneſs of the Work. 
The ſetting of the Fronts of great Buildings, viz. Aſhlar, Ar- 


and other Members is Worth from 3 /. 1os. to 5 /. per Rod, 
whuch depends upon the height and well performing of the Buil- 


& 14, 10s. double Meaſure. 
Pavement Jaying is worth a half-penny a Foot. 


124. per Yard. 


The Fruſtum of a Sphere or Globe, is a part cut off, whoſe | | 


I ſhall, in the next place, | 


Ship and Materials belonging to Buildings, | 


þ 


ding: Chimneys raiſing in fuch Buildings are worth 31. a Rod, | 


Setting or Pitching with Rough Stone, is worth from 4 4. to] 


of 


_—__———— 
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 Aſhlar (at the Quarrie) is worth 3 4. or 4d. per Foot. bn 
ne WR at the Quarrie is worth 2 a. halfpeny or 3 4. 
er FOOt. 
q Diamond-Pavement, 1s worth 3 4. halfpeny, or 4. per Foot. 

Ruſtick Quonys, at 2 Foot and x Foot each face, at the Quar- 
rie, are 15. 44, per Quonie or 15. 34. a piece, or 5 4. per Foot, 
in ſome places 4 4. per. Foot or 1 s. per Quonie. : 

Architrave Doors and Windows, are worth according to their 
Widenefs or breadth of the Mouldings, a Penny an Inch, that 
is to ſay, 1t the Breadth of the Moulding (v:z. from the out fide 
to the inſide of the Window-Frame) be 9 Inches, it is worth gd. 
{ per Foor, running meaſure, if 10. Inches, 104. per Foot, and fo 

proporionably more or leſs. | | | 

Ground-Table is worth from 44. to 8 4. per Foot, running mea- 
ſure. + : 

Frontiſh Doors in great Buildings, with their Ornaments, as 
Pillaſters, 8c. is worth (according to their Magnitude and varie- 
tie of Workmanſhip included) ſome 3 /. ſome 51. to 10, or 20 /. 
perhaps more. | 

Chimney-Shafts for ordinary Buildings with Architrave Frize 
and Corniſh, 1s worth from 15 5. to 205. according to their height 
and Subſtance, without Architrave and Frize, from 105, to 205. 
But in great Buildings they are uſually done by the Foot, viz. 
at abour 64. per Foot. 

Chimney-Pieces of Free-Stone wrought plain are worth os. 
but there may be {uch Moulding wrought in them, which with 
their Coves and other Members may be worth 20 5. 305. or 405.4 

Iece. bo 6 
; A Pair of Peers, with Seat-Arches, 4 or.5 Foot wide, and 14 
or 16 Foot high is worth 40, or 5o Pounds. | 
- Ruſtick Peers a Pair, are worth 10, 12, or 14 Pounds, according 
to their height andSubſtance ; Plain Peers 8, or 10 Pounds,Revailed 
and Pillaſter-Peers, 'from 10, to 14 Pounds a Pair. 

Corniſhes are worth according to their Nature and Bigneſs ; a ' 
Moddillion-Corniſh of about 18 or 20 Inches thick, is worth 5 , 
.[or 6 ſhillings per Foot, running meaſure. | 


Of the Rates and Prices of Carpenters-Work. 


-}, Roofing and Flooring in ordinary Buildings is worth 7 s. or S 5. 
' {per Square, but in great Buildings 105. Or 11 s, per: Square. 
Ceiling-beams, Coveing and 1uch likeis worth 4 5. per Square. 
Partitioning 1s worth 6 or 7 5. per. Square, 
Tranſom-Windows for great Buildings is worth making 15: gd. 
per Light, or 75. per Window. | : ) 
| L 22 Batten 
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et. et. 


Batten Doors worth making (for ordinary Door Cafes, as about 
6 or 7 Foot high, and 3 Foot wide) 4 Shullings. | 
Plain Doors, for ſuch like Door-Cafes are worth making 2 s, or 
2 5. 6 4. per Door. : 

Rails and Balliſters on Balconies, or upon, or about the Pat 
form of great Houſes, is worth (only Workmanſhip) 4's. per Yard 
running Meaſure. , | | 
Lucan-Windows making and ſetting up, are worth 9g, 10, 12,} 
or 14 ſhillings per Window, which price 1s varied according to 
their Brgneſs. | ' : ; 
Coveing Work, Sawing and putting up with the ſliders, is 
worth 10 or 11 s. per Square, - | 


Of the Rates and Prices of Joyners-Waork. 


' Wainſcotting with Norway Oak, the Workman finding the Stuff, | 
is worth 7 5. per Yard, but if the Maſter find the Stuff, then is 
the working Part worth 3s. 64.0r 45. per Yard, and where the 
Moldings are very jarge it is worth 5s. per Yard. | 
Plain-Square Wainſcoting (the Workman finding Deal) is 
worth 3s. or 3 5. 64. per Yard. 
Ordinary Biſe&ion-Wainſcoting (the Workman finding Deal) 
is worth 4 s. 64. per Yard. 
Large Biſetion-Work is worth 6 or 75. per Yard of Dart. 
zick Stuff, and Large PiQRure-Frame of the ſame Stuff is worth 
L105. per Yard. | 
Moddillion-Corniſh with its Carved Work, is worth: 7 s. per 


O0tr. \ 

A plain Moddillion-Corniſh of i 2 or 14 Inches, will be worth 
35, 64, or 4s. per Yard running Meaſure, 
Deals drefſing are worth rx 5. per Score, or 6 5. per Hundred. 
Deal-Bloors, ordinary (the Working part) are worth, Laying, 
55. per Square, but if the Workmen find Deals, *tis worth from 
245.to Þ 5, per Square, which depends upon the' goodneſs of 
the Deals. | 
Deal-Floors of Choice pick*t Deals, laid. either with Dufftail 
or Key-Joynts (without Pins or Nails) is worth 35 5s. or 405. 
the Square. Saad 
Pallifado-Gates, 8c. the Workman finding Wood, is worth 
+ or 10s, per Yard running meaſure, at about 6 or 7 Foot 

i&h, the working part is worth 6 or 7 5. per Yard. 


Of the Rates and Prices of Brick-Work. 


Bricks are worth from the Brick-Kiln about 12 Shilling per 
1; which will nearly doa Rod of Work on a two Brick: 
all. 


| 


\ | os Building 
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|a Brick and halt Wall, 4 s. per Rod, fome places 3 s. 64. A 


x5. 44. per Yard, but the working part only is worth 4. 5 4. 
{or 0 4. per Yard. ? | 
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and Sand, is worth as followeth, viz. | 
A Brick and a half Wall, 3 s. per Yard; A Two Brick-Wall, 
4 5. per Yard ; A TwoBrick and a half Wall, 5s. per. Yard. 
Brick-Walls, Building only, the Working part, is worth upon 


Two Brick-Wall, 45s. 6 4. or 4s. $4. a Rod, and fo propor- 
tionably, Six Yards to the Rod, which is all along to be under- 
ftood in Brick-Walls. | 
A Chalder of Coals will burn about 4200 Bricks. 
A Bricklayer with a Labourer, will lay about 1000 oa 
a Day. | | 


Of the Rates and Prices of Tyling-Work. 


laid on a Roof at about 3 5. per Square; ſome places 2 s. 64. or 
about 8 s, per Rod of 18 Foot Square. 
Pan-Tyling is worth 5s. 64. per Rod, Workmanſhip ; and 


% 


about 700, or 800 Tyles, doe 36 Yards, or a Rod. 


Of the Rates and Prices of Slate-Work. 


Slating, or covering a Roof with Slates, the Workman find- 
ing all Materials, is worth about go s. per Rod, viz. 36 Yards; 
but the Working part only is worth about 12 s. the Rod. 

Slates, pointing, are worth 3 s. or '3 5. 64. per Rod, only: the 
Working part. 

Slates are worth at Pitts 12 or 145. a Thouſand, which will 
nearly do a Rod, of 36 Yards. 


Of the Rates aud Prices of Plaiſterers- 
Work. 


Ceiling withReed,Lime, and Hair(only Workmanſhip)is worth 
3 4. per Yard, viz, 1d. the Yard each Coat, but if the Work- 
man find all, *tis worth 5 4. or 64. 8 Yard. 

Walls, drawing twice over, or two Coats, is worth 1 4. each, 
ViS, 24, per Yard. | - 

Plaiſter-Floors running, the Workman finding all, 1s worth 


mn 


Plaiſter at the Pitts, may be had at 4 s. or 4s. 64. per Load, 
viz, 40 C, Weight, which will do about 40 Yards of Flooring. 

'Rough-Caſting upon the Fronts of 'Timber-Buildings, the 
Workman finding all Materials, is worth from x s, to 3 5s. per 


Building of Brick-Walls, the Workman | fnding Brick, Lime, 


Tyles are worth from 25 5. to 3os. per Thouſand ; and may he | 


Yard 
5 


— 
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Yard, which depends upon the Variety and Goodneſs of the 
Work. | | 


Of the Rates. aud Prices of Painting 
and Japan-Work. 


White Painting is worth about 1 s. per Yard, Walnut-Tree- 
Painting is worth 1 5. 44. or xs. 64. per Yard ; and ordinary. 
branch'd Painting is worth 124. 144. or 16 4, per Yard. 

Japan-Work, plain, either black or white, is worth 3 5s. 6 4. 
or 4s. per Yard. | 
Gates and outward Doors are worth Painting 8 4. or 9 4. per |. 


{ Yard. 


Of the Rates aud Prices of Glafiers- 
Work. 


A Table of New-Caftle Glaſs does contain about, 5 Foot ; 45 
of which Tables make or go to a Caſe, which is worth from 25.5. | - 
to 405. the Caſe, and depends upon the Coal-Ships coming in. 

Normanay Glals is much finer and clearer, of which 25 Tables 
make a Cale, and is much dearer. 

Glazing done with Quarries, or Diamond-Glafs, is worth <4 4. 
or 5 4, per Foot. : | 


Glazing with Squares is worth 6 d. per Foot, of | New-Caſte 
Glaſs. | | 


| Of the Rater and Prices of Plumbers- 
Work. 


A Fodder of Lead is 22 Hundred Weight and an half, and js 
worth from 9 /. to 127. which will caſt 315 Foot of Sheet, at 8 | 
pound 1n the Foot. | | 

Sheet-Lead, and the Laying of it on in Roofing, &c. is worth 
150r 16s, per Hundred Weight; if 145. per Hundred, then i s. 
per Foot,” at 8 pounds in the Foot, is the fame. 

Old Lead Caiting into Sheet is worth 1 s. 6g. per Hundred ; 
but Caſting and Laying on a Roof is worth 25s. the Hundred 
Weight : And here obſerve, that there is Loſs in Caſting of 
Lead, 25. 64. in every Hundred Weight. 

Solder is uſually fold at 9 4d. the Pound. 


of 
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Of the Rates and Prices of Stone-Cutter s- | 
Work. 


| Chimney-Picces of Egyptian, or black fleak'> Marble, or of 
Rance, or Liver-colour'd Marble, is worth (of an ordinary Size) 


12 or 141. a Piece. 
Window-Stools of white or black-fleak*d Marble, are worth 


25. 64. per Foot. Pav ement of black or white Marble i 1s worth 
about 2 5. per Foot, &c. 


Of the Rates aud Prices of Smiths-Work. 


Caſements are worth 7 4. or 8 4. the Pound; ſome 9g 4. viz. 


Folding Caſements. .. 
Pallifado-Work, in Gates or otherways, is worth 44. the 


pound, 
Of the Rates and Prices of Sawyers-Work. 


Oak Sawing is worth 2 5. 8 d. per Hundred ; ſome 3 s.to 3 5. 6 4d. 


the Hundred. 
Aſh Sawing is worth, in all reſpects, 6 4. a Hundred more 


than Oak. 


"The End of the Fifth BOOK. 
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Containing the 
OF *&A-* 
BEING 


Deſcenſion of all Points of the K c11eT1cx ; and there- 
by the Rifing, Southing, and Setting of the 


Planets and Fixed Stars. 


The Sun's Riſing and Setting , with the Increaſe and Decreaſe of the Days, 
to a Minute, and ſeveral other Quay Aa NnTAL Performances on the 
Fore-ſ{ide. 7 , | 7 


On the Back-ſide the QuaorANT are inſerted Lines for EreQting. of a 
Scheme--of the Heavens for any time ; and alſo Lines ſhewing the 
Diameter, Circumference, Area, and Square equal, of a Circle ; with an 
Uſeful ALMANACK. 


— T” — 


v To which is Added, ' 
A Netw TasrLE of Refraitions for Corretting the Sun, Moon, and 


Pendulum Clocks and'Watches. 


By TOMHN WING, Math. 
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CHAP, L 


|The Deſcription and Tuſcription of the ſeveral 
Lines on the Fore-fide of the Yuadrant. 


F regard Mr. Guenter's Quadrant has geined (and indeed 


Azimuth, I have therefore proceeded in the Calculation and 

Projeftion of the Hour, and Azimuth-Lines, according to 
that Author's Method ; the reſt (the Ecliptick and Horizon 
excepted) has no relation to Gazter's Quadrant, as is plain by what 
follows. 

I. The Limb of the Quadrant (as in all others) is divided 
into go equal Parts cald Degrees, and numbered by 10, 20, 3o, 
|&c. to 9o, as being the 4th part of a Circle; the whole contain- 
ing. 360 Degrees. : ; 

IT. Next abovethe Limb or go Degrees 1s placed a Line which is 
charaCtered at each end thereof R. A. being a Line of right Aſ- 
cenſions in time, ſhewing the R. A. of all points of the Ecliptick, 
in Hours and Minutes, being of Excellent Uſe in finding the 
Southing of the Planets and Fixed Stars, and may be projected 
into the Quadranf from this following Table of Right Aſcenſi- 
ons, for 15 'gr. in the Limb is 1 hour; 3o, 2 hours, &c. And 1s 
numbered into Hours and Minutes, beginning at I, and ending 
at the other end at VI, which Diviſions, backward and forward 
four times repeated, are Divided and Charactered into XXIV 


worthily) the popular applauſe, for finding the Hour and 
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Tabula Aſcenſionum- Reftarum. 
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THE. The next line (or rather two lines) marked at the Left- 
hand ſid: with O A, and O D,' and at the Right-hand ſide with 
O D, and O A, are lines of Oblique Aſcenſions and Oblique De- 
{cen{ions in time, being Applicable, for finding the Riſing and Set- 
ting of the Planets and Fixed Stars, and may be inſerted into 


|the Quadrant, from the following Table of Oblique Aſcenſions, as 


it 15 here converted into Time, and by the help of the Ecliptick- 
Line, is numbered by I. II. &c. (backward and forward)| 


to XXIV hours, and 1s inſerted according to the XVth of this 


Chapter. | 

IV. The next or uppermoſt Line next the Hour-lines marked 
at either end with Dec. is a line of Declinations divided into 
Degrees, &c. Number'd by 10, 20; to 23 Deg. 29 Minutes, which 


| 15 the Suns greateſt Declination, and may be inſerted into the Qua- 


drant from the following Table of Declinations, and by the XVIth 
of this Chap. : 
V. The uppermoſt Line upon which the Hour-Lines abutteth 
is alſo the line for the Tropics of Cazcer and Capricorn which 
the Horizon and Ecliptic croſſes, in their reſpe&ive places. 
VI. The next.line which includes the Hour-lines is the Equa- 
tor, upon which the Hours and Azimuths fall and are number'd. 
VII. Between the two lines, laſt explained and deſcribed, are 
placed the Ecliptic from the Equator, croffing the- Zodiac to 
the Tropicks of S and w charaQtered, with the 12 Signs, each 
Sign divided into 3o Degrees, and.number*d by 10, 20, 3o. the 


| diviſion of which line is taken from the aforegoing Table of Right 
| Aſcenſions ; for *tis but laying a Rular to the Center, and to '27 


gr. 54' in the Limb, and the point where the Rular croſſeth the 
Echptick ſhall be the firſt point of &. In like manner the Right 
Aſcenſion of the firit point of. 1s 57 or 48 Minutes. Soif you 


{lay a Rular to the Center, and 57 Degrees 48' in the Limb, the 


point where the Rular crofſeth the Ecliptick, ſhall be the firſt | 
point of T7, and fo for every 10, and 5 Degrees, and Conſe- | 
quently every Degree, as you find it in the Table of Right Af- 


| |cenlions. 


VII. The Horizon alſo cometh from the ſame Point with the 
Ecliptick in the Equator, and falls upon the Tropicks, and is un- 
equally divided into Degrees, and numbered by 10, 20, 3o, 
&c. and by this following Analogy, you may find where the Ho- 
rizon crofles the Tropicks tor 


As the co. #. of the Lat. 52' oo' _ 9.892810 
to the 7. of great. Dec. 23 29 9.637956 
So the Radius 90 ©0 10.000000 
to s, of Interſection 33 47 9.745146 


Wherefore if you lay a Rular to the Centre, and to 33 2r. 47. 
in the Limb, the point where the Rular croſleth the Tropick, 
iS the Point where the Horizon talleth upon the 'Tropicks : Then 
find a point on the Right ſide of the Quadranr for the Centre 

to 
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Tabula Apſcenfimum Obliquarum 


Ecliptice, ad Lat. 52 . 


7 | 


265 54 
271. 20 


i8 


44 
6 


1276 5<[18 28 


$118 
287 1619 


292 15|19 


50 


M. 213y 54 


$*0 7 
41 


2119 
Zo1 3620. 


305 58120 


20 
1120 
21 


24 
26 


58 


9121 


21 
21 
$[2 

22 12 
2922 22 


50 


_ 


» 21225 5215 4\X. 


231 3815 26 


23 
353 2523 34 


355 523 40 
350 4523 47 
$ 23/23 45| 
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Tabula Declinationum. 
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[to draw the Arch of the Horizon from, that it may fall upon 
the limited Points in the /Tropicks and Equator. 
' For the Diviſion of the Horizon uſe this Analogie. 


As the Rad. | 90* 00! 10.000000 
to the 5. of the Latitude 52 oo 9.896532 
So the t. of the Horizon, v:z. io oo 9.246319 
tothe 7. of the Arke in the Limb. 7 59g 9.142851 


. _ —_— — OI Wo: po — — <—_—_ 


Wherefore lay a Rularto the Centre, and to 7 Deg, 59 Min.in | 
the Limb, and where the Rular croſleth the Horizon, ſhall be the 
Diviſion of 10 Deg. in the Horizon, and fo for the reft. 


- w— 2 


— 
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A Table of the Sun's Altitude at all Hours 
of the Day, at the Suns entrance into any of | 
the XII Signs, and at every T enth Degree 
thereof. 


Ho. before Ne, ot : ; {X. : 1Vitk 
Ho. after N. SF 0 I . m. Iv 
.." D. | of D. Ta f 0 ' "0 


: CT 
SQ 061 3c 33 - 21]45 . 5136 36 
- 20} 10 61 5 4s 11 36 
| £6) 20 60 $ 44' 13.25 2 5 
—— [= 
0.59 ; 42 52:34 
10155 4f5 40 $4;32 
20,52 $140 - 4913s 39/29 


Þ ; 
49 +7. / 9135 42 
45 Z2. 35 
4.2 2 4729 16 


3s 3 25 45 
5 | 1122 1G 
Jo & 18 55 


26 3el i5 
10123 12 
20122 10 


any 
1c1}1i6 
214 


— — 


4 3oht3 21ho 374 


IX. The Hour-lines are included between the Equator and 
Tropicks, and are. CharaQter'd with Letters at the Equator, 
reſpecting the ſeveral Hours for the Moraing, and with Figures 
at the Tropicks giving the Denomination to each Hour after Noon, : 
both for the Summer and Winter-Hours, where Note, that wy 
Hours | 


[2 
o 

4 » 
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'% 
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| Quadrantzand there where the Bead falls 1s the Points for the ſaid 
Hour-lines, and ſhews alſo the lines, or Points of the Sun's Riſigg | 


— 


The Art of SURVETING 


2H1 


allel of Declination we here: make uſe of) and there make a Se- 
in the Limb, and where it crofſeth the» Equator ' make a third 


all into an Arch-line which ſhall be the Hoursline for 12a Clock 
in the Summer, obſerve the ſame Method for all the reft of the 
Hours in the Summer half Year, and alſo for thoſe in the Win- 
ter. Note alſo that the Hours for 5 and 7, and 4 and 8, which 
Points fall berween the Equator and Tropicks, thoſe Points of the 


{ Summer and Winter-Hours meeting are beſt found (which fall by 


the edge of the Quadrant). by the line of Declinations, for ?tis but 


Bead to the Ecliptick, anſwerable tothe Days of the Month that 
the Sun Riſes at 4 and 5 in the Summer, or Sets at 4 and 5 in Win- 
ter (all which agrees) then mbve the String to the Left edge of the 


andSetting, for 5 and 7, and 4and 8. 


AT able of the Altitude of the Sun in the be- 
ging of each Sign for every 10th Az1- 
muth. Latit. 62. Degrees. 


Azimuth.y 10 


Merid. 


a-4.20 


gr. 4187+ Er. 


| 42 | 50 | 60 þ 70 


187: lore { "gre 0 


> —_ 


| 


61 3<]61 14160 22158 52'56 33153 3349 2944 14]37 589]30 24] 
58 22158 54155 2£Þ56 22153 [49 43/44 25440 of33 28126 c 
a9 3<|49, 9148 3145 11/43 26/29 44/34 58[29 622 15]14 4 
33 c137+351]3% 17134 5130 54]26 4021 2014 57] 7 44] & c 
26 3c[26 1124 31]22 918 22113 26) 7 42|o 48] 6 4 

17 45117 16J15 3E[r2 F $ 49 3 37] 2 45110 61s 

14 0 56112 12] 9 1%] 5 lf © 13] 6 49114 1922 3 
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X, The Azimuth lines are placed on the Right-ſide the Qua- 
drant, as the Hour-lines are on the left, and are drawn to every 
oth Azimuth and Numbered by 10, 20, 30, 40, &c. to 120, and 
are inſerted from this Table of the Sun's AioSe in the beginning 


Hours for the Shmmer half Year extend themſelves toward'the 
Right-hand, and the Hours for the Winter half Year to the 
Left-hand ; theſe Hour-lines are drawn upon the Quadrant from 
this Table of the Sun's Altitude, which muſt be taken 
in three ſeveral Places, vis. in the Equator, Tropicks, and ſome 
one Parallel of Dechnation, hence obſerve for the inſerting the ſe- 
veral Hour-lines into"the Quadrant, that if you lay a Rular to 
the Centre, and to 61 Deg. 30 in the Limb, Obſerve then where 
it croſſes the Tropick, and there make aPrick : then move the 
Rular to 49 Deg. 3o' and Note where it croſſeth the-Parallel of 
& (the Sun there hath 11* 3o' of Declination, which is the Par- 


cond Prick : Again lay the Rular from the Centre to 38 Deg. 


laying the String on the Degree of Declination, then bring the |. 


— 


Prick, now find a Centre to theſe three Pricks, which brings them | 


of each Sign for every 1cth A and according to the ſame 
Bb 


| Method 
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| Method the Hour-lines were from the former Table,for you muſt | - 
find by this Table, where each roth Azimuth falls upon the Equa- 
tor, Tropicks, and ſome Parallel of Declination. As ſuppoſe 
ou would draw the roth Azimuth from the Meridian, lay a Ru- 
ar to the Centre and to 61 Deg. 14 in the Limb, and where 
the Rular croſſeth the Tropick there make a prick; then move the 
Rular to 37 Deg. 55' in the Limb, and where it croſleth the Equa- 
tor make a hooks prick ; then lay the Rular in the Limb to. 4 

Deg. 9' and where 1t croffeth the Parallel of > (being the Paral. 
| el here made uſe of ) makea third Prick ; theſe three Pricks drawn 
into a Circle ſhall be the Azimuth line of 10 Deg. from the 
Meridian as was requir'd, obſerve the like for the reſt. | 
XL. There is placed on either fide the Ecliptick ſeveral fix- 
ed Stars, with their Names affixed to them, and are placed ac- , 
cording to their Declination from the Equator, and fitted to the 

Longitude of this Age, whoſe Longitude, Latitude, and Decli-|. 
nation are as in this Table, from which they may be inſerted. 
into the Quadrant, according to theſe following dire&ions. 


FY : Longitude. 4 Latitude. | Declination, | 
Names of the Stars A — — 
> ES  @ O 
Pleiades. ” 25 -47]4 o N22 5 
Aldebaran. Tt 5 395 31 $415 ,45 of 
| Sirius. 3. . 9 $39 3o S116 13 1 
Cor Leonis. j} 25 40 o 26 S113. 4 
KL V, Spick. = 19 49|159 Sg 
* Arcturus. = 20 2; 2 Nyz1 
S. Ballarice. |" 1o 54] o 26 N14 3o 


Lex it be required to-phace Aldebaran in the Quaditant accor 
ding to his Longitude, and Declination: Firſt, lay the®Thread up- 
on 15* 45 (being his Declination) in the line of Declinations, it 
reſting there, bring the bead to the Ecliptick, which done move 
the String to 5" $5 I his place in Longitude, and where the | 
Bead falls is the place where you are to place the Star Aldebaraz : 
Qbſervethe ſagae Method forthe reſt, or for any other Stars you| 
have a mind to fix upon your Quadrant. 

XII. "The Months are placed in the Circular lines above the| 
Lyons each Month andDay being fitted to the Sun's place in the 
Eclipti k, and for inſerting them into their ſeveral Circles in the' 
patron, *tis but laying the "Fhread to the Sun's place in the 

linens anſwerable to each Month and Day, and ſo make their 
Diviſions 1n their reſpeRtive Circles : As ſuppoſe you would pur 
on the 1ft Day of March, the Sun's place that Day at Noon is| 

21 Deg. 3o' X, upon which nun of the Ecliptick lay the Thread, 
and Where it falls in the Circle of Months make a Mark for 
the firſt Day of Merch : Again, let it berequired toput on the 3oth 
Day of March, the Sun that Day is in 20 Deg. of Y, to which 


point | 


OO NIE” 
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point in the Ecliptick bring the Thread, and where it falls in the 
Circleot Months,make a Mark for the 3oth Day of March; obſerve 
this Method for all the Months and Days in the Year, 
XIII. On the Lett-fide the Quadrant is placed between the 
Tropicks and Equator, a double line ſhewing the time of Sur's 
riſing and letting to a Minute for every Day in the Year, and 
may be graduated upon the Quadrant from this following Ta- 
ble; for it the Thread be laid to thz'Day of the Month, and 
the Bead brought to the Ecliptick ; then move the String to the 
ſide of the Quadrant, and there where the Bead falls, put down 
the Suns riſing and ſetting according to the time from the Ta- 
ble: Where Note it being doubly to be underſtood according to 
the time of the Year, for it may be either the time of rhe Sun's 
Riſing in the Summer, or his Setting im Winter, as 8 may be 
his Riſing in Winter, and Setting in Summer, and 4 may be his 
Riſing in Summer, and Setting in Winter ; which is all one line 
upon the Quadrant, and it you look in the Table on the 3d day 


Morning, and Sett at 4'in the Afternoon (where Note that 
the Suns Semi-Noturnal Arch ſhews the time of his Riſing, 
[and his Semzi-Diurnat Arch the tume of his Setting). Again, the 
16 Day of May, the Sun Sets at 8 at Night, and riſes at 4 in 
the Morning, and likewiſe Jwly the 6th Day the Sun Riſes at 4 
and Sets at 8. and alſo the 17th day of November he Riſes at 8 
1n the Miorning and Sets at 4 After Noon; 5So that laying the 
String (in the Quadrant) upon either of the aforenamed days 
(for the laying the String upon any one of them, it will at rhe 
ſame time fall on all the reſt) and bring the Bead to the Eclip- 
tick, then move the String to the Left-ſide of the Quadrant and 
where the Bead falls, there draw a line for the Sun's Ri- 

ſing and Setting as before; and ſo accordingly. for the reſt. 
XIV. On the Right-ſide of the Quadrant, between the 'Tro- 
picks and Equator, 1s another double line, ſhewing how many 
Hours and Minutes the days are Increafed or Decreaſed, which 
Line diſcovers every day in the Year to one-Minute, and may 
be inſerted into the Quadrant, from this following Table, for 
the Thread being laid to what Month and Day you pleaſe, and 
there bring the Bead to the Ecliptick, then look in the Table for 
[the ſame "Month and Day, and by moving the Thread to the 
| Right-ſide, and where the Bead falls, put on the Increaſe or De- 
creaſe of the Days at that time as you find it by the Table : 
As, ſuppoſe the Days be increaſed 2 Hours which in the Table 
you will find on the 31ſt Day of January, and there bring the 
Bead to the Ecliptick, then move the String to the Right-lide of 
[the Quadrant, and where the Bead falls, draw a line (or like- 
wiſe the 4th Day of Augaſt when the Days are Decreaſed 2 hours, 
for this line ſerves for both the Increaſe or Decreaſe of the Days, 
as may be diſcovered by the Table) and this line ſo drawn ſhews 
| the Day to be Increaſed 2 Hours, if it be the 3oth of January, or 
Bbd2 Decreaſed 


of January, you will find the Sun that Day to Riſe at 8 in the | 
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T able ſhewing the Increaſe aud Decreaſe of 
hs the Days for the Latitude of 52 Degrees, 
for the firſt Six Months of the Tear. 
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4 Table ſhewing the Increaſe or Decreaſe if ; 
the Days for the Fatitude of ve Degrees, for! 
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| Decreaſed 2 hours, if it 'be the 4th Day of Auguſt, and by this 
Method you may put on all the reſt from this Table. 

XV. To inſert the Oblique Aſcenſions in time into the Qua- 
drant, Firſt lay the Thread to 4 Deg. 3o Min. &, in the Fclip- 
tick (which in the Table of OA. Page 278, gives 1 Hour) and 

where the String croſſeth the line of O A. make a Mark for x 
Hour, being the O A in time agreeing to 4 3o' Þ ; Likewiſe you 
may find by the Table that o* 15' n gives the O A, two Hours, 
wherefore lay the String to o 15' T, and where it crofleth the 
line of the Oblique Aſcenſions, there make a Mark for 2 Hours: 
AgaintheStrin aid to 18* 5o' 11, wh it fallsin the line of OA 
| make a mark for 3 Hours, and thus may the Table dire&@ you to 

put on the reſt. Hy Wi 

XVI. For the Inſcribing the line of Declinations into the Qua- 
: drant in Degrees, do thus, lay the Thread to 2 Deg. 3o Min. 

Y, and where the Thread croſſes the line 'of the Declinations, 
there make a mark for-x Deg. of Declination: Again lay the 
Thread to 5 Deg, Y, and where the String then croſſeth the line | 
of - Declinations make another mark for 2 Deg. of Declination, 
and ſo the reſt, as the Table of Declinations Page 279 direQts, 

XVII. There is a Thread and Plummet tobeput to the Quadrant 
with a ſmall Bead upon the Thread to be moved up and down as 
occaſion requires, there are alſo a pair of Sights with little holes in 
them fixed on the Right-ſide of theQuadrant, fo it is fitted for uſe. 

Note that by the aforegoing Tables and Direttions may a 
Quadrant be made to what Radius you pleaſe. 


Mt 


! 


= CHAP. I. 


| The Uſe of the Deerees in the Limb of the 
| Radrant, in takeing of Altitudes. 


FAQEF. I 
| | To find the Altitude of the Sun. 


Old up the Quadrant, fo that the Sun-beams may paſs thro' 

| 4 both the Sights, holding the Quadrant alfo in that poſture, 

that the Thread with the Plummet may play eaſily by the ſide 

of it, Then obſerve the Degrees cut by the Thread in the Lirab 
of the Quadrant, which is the Altitude of the Sun required. 


EXAMPLE IT: 


Suppoſe on the 11th day of June atNoon, the Sun-beams paſſing 
through the Sights, the Thread falling upon 61 Degrees 3o Min. 
in the Limb, ſo much then is the Sun's Altitude, it being alſo 


the 
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the greateſt Meridian Altitude of the Sun'in the Latitude of 52 | 
Degrees. 


EARNETLE Ih 


Suppoſe the ſame day at 4 after Noon, the Thread fall upon 
28 Degrees in the Limb (by holding the Quadrant as before di- 
refted) ſuch then was the Altitude of the Sun at that Time. . 


'T RUA 3k 
To find the Altitude of a Star by Night, 


Suppoſe at any. time of the Night I eſpie a Star upon the Me- 
ridian or any other place in the Heavens, and deſire to know 
the Altitude thereof; hold up the, Quadrant ſo that the Thread 
and Plummet may have free liberty to Play by the fide of the 
Quadrant, and looking at the Star through the Sights, then will 
the Thread in the Limb tall on the Degrees of Altitude, of the 
faid Star, which being ſo caſy it needs no Example. 


F135 B.. UL 


To find the Altitude of a Steeple, Tower, Tree, or the like. 
| 


The Steeple, &c. Standing upon a Level fromyou; if not, you 
muſt firſt find where the Level talls from your Eye to the Steeple, 
&c, Then hold the Quadrant io your Eye, and go backwards 
or forwards, till the String fall upon 45 Degrees in the Limb ; 
Then add the height from your Eyeto the Ground,to your Stand- 
| ing, backwards, and from that place to the Steeple, is equal tothe 

height of the Steeple the thing required. . 

Note that if the String fall on 22gr. 3o\, the height is but 
half the diſtance : And contrary, if the "Thread fall on 67 gr. 30' 
the height is double the faid diſtance, but if the diſtance given 
be more or leſs, the Caſe mult be reſolved by the DoQtrine of a 
' [plain Right-Angled Triangle. 


EX MPERE 


Suppoſe the diſtance be 265 Foot, at which diſtance I look 
through the Sights of the Quadrant, to the top of the Steeple or 
Tower, and tind tie Thread to fall upon 25 Degrees in the 
Limb. 


Thea Say 
As the Radws, gogr. | 10.000000 
to the Tang. of 25 gr. 9.668672 
So the Diſtance, 265 Foot. 2.423246 
ro the Height required, 123.57 Foot. 2.091916 
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FADOD Iv. 


The diſtance being given, to find the Hypothenuſe, or diſtance from 
the Eye to the top of the Steeple. 


Let the diſtance as in the laſt Example be 265 Foot, and the 
Angle at the Eye (as before) 25 Degrees, Hence the Analogy is. 


To the former Problems of Altimetria, I ſhall annex a Problem 
or two of Loygimetria, whereby the diſtance of any ſuch Places 
upon the Earth, that lye within the View of the Eye, may be 
found out and determined by the Solution of right-lined Triangles, 
and alſo by Proje&tion, as we ſhall afterward ſhew ; which wil} 
be moſt excellent and uſeful for Surveyors, Engineers, Mi- 
ners, and ſuch like, who-may hereby periorm many notable ex- 
ploits in Militarie affairs, as Springing of Mines, approaching to, 
Forts and Caſtles, and making Batteries: Neither can the Geo- 
grapher be perfect in his Work, without a competent knowledge 
therein, for by the help thereof, a whole Region or Country 
may exaQtly be deſcribed, and gIl ſuch Towns, Rivers, Marſhes, 
and other remarkable Places lying within the ſame, may hereby 
| be laid down in their due Place and Order ; and if there, be any 
errours in ſuch Maps and Chards as are alrzady extant, they may 
hence be corrected, as the Ingenious Artift will ſooner find by 
PraCtice, than by many Words, and therefore I {nall not make 
any tedious preamble but ſhall come to that which I intend up- 


on this matter. 
FAQOA Y, 


The Interval of two Stations being grven, with the Quaniity of the 
Angle at each Station, to find the Diſtance, * | 


Suppoſe from ſome pri- 
vate place, as B, you eſpy 
a Caſtle, but' for fear of 
Gun-ſhot, Mooriſh ground 
ar ſome other Impedi- 
ments, - you cannot have 
an opportunity to make 
your ſecond Station in 
any open place, but are 
torced to make it in ſome 
other ſecure place, as at 
C: In this caſe having 
planted your Inſtrument at 
B, and direQed the Sights 


As the Co-ſine of 25 oo' 9.957296 | 
to the Radius, go. . 10.000000 

So the Diſtance, 265 Foot 2, 2.423246 
to 292.40 Foot, the Hypothenuſe require 2.465970 


to A and C,take the quan- Lity 


| 


| 


C a 4 "» 


{you ſee the place of © 
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Angle ACB, 79 Deg. o Min. Which known, with the Interval 
of the two Stations B and -C, 350 Yards, I ſay by the 4th Pro« 
blem of the Third Book, Se#?. 2. | 


1. To find BA, 


FEOD VL 


| To take the Diſtance of a Plate at two Stations, by the Plain-Table. 


Having made choice of the place of your firſt Station, as at B, 
there plant youxAable, 'and dirett your Sights to the Tree at A: 
Next dire& the ſights of your Index to the place of the ſecond 
Stationat C, and from B ſtrike lines towards A and C: Then with 
your Chain, meaſure the Interval of the two Stations Band C, 
150 Yards : Then plarit your Table at 'C, where you may ſee 
both the Tree 2nd . | 
your firſt Station, and Y 
{crewing faſt the Ta- | 
| ble, lay the Index up- 
on the line B C; 
which done, turn the 
Table gently about, 
till through the Sights 


your firſt Station at B; 

then fixing the Table” 

turn the Index about » / * 

upon the point C, TI 

and direQtins the 

Sights thereof to A, ſtrike a line by the edge of the Rular, and 

where it interſeQs the line A B (as at A) there make a marke 
; 7-4 -& © | then 


—_ 


tity of the Angle ABC, 54 Deg. o Min. and the quantity of the; 


As the ſine of the Angle B AC, 47 D. o M. 9.86413 
ToBC, 350 Yards | 2.54407 
So the ſine of the Angle A CB, 79 D. oM. + 9.99194 
| > | 12.53601 
To the Diſtance B A, 469.77 2.67188 
\” 2: Tofind CA. 

As the ine of the Angle BAC, 47D.oM. | 9.86413 | 
+ ToB C,3 E "I 2 \ 2454407 
So the ſine of the Angle ABC, 54D. o M. . ,9-90796 
; IR I2.45203 
To AC the diſtance required, 387.17 * __ 2.58790 
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| 


| plied to the fame Scale, by which you laid down the Stationary 


| which done (your Table being fixed) ſer your Indexupon the point 
| A, upon which, turning it about, direft rhe fights ſeverally to 


{a line by the-edge of the Rule: Next meafure the Stationary di- 
\ | ance A B, which you ſhall find 730 Perches, or rwo Miles and go 

{| Perches, which you are to place down from A to B, by the Af- 
| liſtance of your Scale and Compaſſes ; Then planting the Table] 


Station at A, in which poſiture (the Table ftandipg fixed) direX 


then open your Compaſles to the extent B A. which being ap- 


diſtance, you ſhall find the diſtance B A 124 Yards, and the 
diſtance C A 135 Yards. SY 
Bur it is to be noted (in Works of this Nature) that the lar- 


er the Interval of the Stations are, the more exactly will the di- 
| dre be found. 


» 


PROB. VIE 
To take the diſtance of divers Places remote fram Toa, by the help of 


two Stations. 7 

This Problem ſerveth chiefly to deſcribe upon Paper or Parch- 
ment, all the moſt Eminent and Remarkable places in a Coun- 
try, Town, or City, whereby a Map thereof may be exaQly 
made, as with a little PraQtice you may ſoon perceive. 

Upon ſome Hill, or high piece of Ground, make choice of two 
Stations as A and B, from whence you may plainly diſcern all the 
principalPlaces which you intend to deſcribe in your _ Then 
at A plant your Table, and direct the Sights of the Index to B ; 


C,G, D, H, E, F, If KR, O, M, N,L, ro every of which places, fkrike 


at B, lay the Index upon the Stationary Ime A B, and then turn | 
the Table, till through the Sights you efpie the place of your firft | 


your 
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1 your ſights again from B to all the former points, and where theſe 
| and the lines drawn from A Interſect each other, there muſt you 
deſcribe the ſeveral Places, to which you made obſervation, where 
you may write the name of the Place, as you ſee convenient, 

Laſtly, 1t you would know the diſtance of any of the places 
thus delſcrib'd, one from another, you have no more to do, but 
to open your Compaſſes, to the two places upon the Paper, and 
then applying it to the fame Scale, by which you laid down the 
Stationary diftance, it will, without any further trouble,” effect 
your defire. And thus much briefly touching this matter. 


a 


GH AE HE | 
, Mm | 
The Uſe of the Ecliptick-line. 
PROB.LI. £6; 


The ptace of the Sun being given to find his Right Aſcenſion. 


HE Ecliptick-line is known by the CharaGQters of the 12 
Signs, as Y, BS, I, &c. each Sign being unequally divi- 

ded into 3o Degrees, and to be accounted according to the order 
and Succeſſion of the Signs. | | 
Lay the "Thread on the Sign and Degree of the Sun's place in 
the Ecliptick, and the Degrees the String then cuts in the Limb 


15 the Right Aſcenſion required. 
EXAMPEE TE 


Suppoſe the place of the Sun given be 25 Degrees of Y, the 
Thread laid thereon, cutteth in the Limb 23 Deg. 9 M1o. which 
is the Right Aſcenſion of the Sun at that tume. 

But if the place of the Sun be more than three Signs, or 9o 
Deg. from the beginning of YT, then more muſt be allowed than 
go Degrees to the Right Aſcenſion, in reſpect this Inſtrument is 
but a Quadrant. 


EXISMETLE It 
Admit the Sun be in 5 Deg. of & ; the String laid thereto, cut- 
tcth in the Limb 127 Deg, 22 Min. that is the whole Limb go 
Deg. and back again 37 Deg. 22 Min. which makes 127 Deg. 
22 Min. the Sun's Right Aſcenſion, as was required. 


| PROB. 
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Pe 


OR —_— 


| PROB, IL 
The R. A. of the Sun, being given, to find his place in the Ecliptick.. 


Lay the Thread onthe R. A. in the Limb of the Quadrant, and 
without more adoe,it croſſeththe place of the Sun in the Ecliptick : 


This in all reſpeQts is only the converſe of the former, ſo needs no 
example tg' explain it. | 


— 


CHAP. IV. 
The Uſe of the Horizon. 


© PROB. I. 


The Sun's place, or day of the Month being given, to find the Amplitude 
Ls of the Sun's Riſing and Setting. by 


| AT the Thread to the day of the Month, and bring the 

Bead to the Ecliptick ; which done, move the String till the 
Bead fall upon the Horizontal line, and thereit will ſhew the Am-| 
\ plitude required. S. | 


FEX4MPLE. 


Admit the Day giyen be the 26th day of May, the Sun being 
then in 15 4o' 1, the Bead reQtified and brought to the Horizon, 
doth there fall upon 38 Deg. 5o Min. -which 15 the Amplitude of | 
the Sun's Riſing from the Eff, and ſetting from the Wet. | 
© Where Note that the ſaid Amplitude is always North when 
the Sun is in Northern Signs, and Sozth when he is in Southern, 


PROB. Il. 


; oO 
Difference, 


The Suns place or - day of the Month given, to find the Aſcenſional 
ReQufie the Bead for the time; which done, bring it to the Ho- 


rizon, {o the Degrees the Thread falls on in the Quadrant, ſhews 
the difference of Aſcenſions. 


EXAMPLE. | / 
The 26th Day of May, the'Sun being in 15* 40 0, the Bead 


ReStified and brought to the Horizon, ſheweth the Aſcenſional 
difference to be 31* 17'. | 


CHAP, 
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CHAP. V. 
The Uſe of the Hour-lines. " 


PROBE - + 1 
The Day of the Month being given, to find the Hour of the Day. 


AY the Thread to the day of the Month, then bring the | 
Bead to the Ecliptick, ſo is the Quadrant reQified for uſe, 
then hold the Quadrant, fo as the Sun may Dart his Rays thro? | 
both the Sights, the Thread and Plummet playing eafily by the | | 
ſide of the Quadrant, fo will the Bead fall upon the Hour of the | 
Day. | | : 


EASMFLE: 


On the 28th Day of April (the Bead being ReQtified as above) 
'T hold the Quadrant ſo as the Sun-Rays may paſs rhrough both 
the Sights ; I find the Bead to fall upon the Hour-line of IX and 
| ITT, fo that if the Obſervation was made 1n the forenoon it was 9 
of the Clock, if in the afternoon 3. 


PROB.'H. 
The Altitude of the San being given, to find the Hour of the Day. 


 Re&tifie the Bead as before, then bring the Thread to the Al- 
titude obſerved, ſo will the Bead fall upon the Hour of the Day. 


EX #*H P.L'E; 


As on the firſt Day of May I obſerved the Sun's Altitude 47 
Deg, bring the Thread to 47 Deg. in the Limb, fo will the Bead 
fall on X, or II, fo that it the obſervation was made in the 
forenoon it was 1o a Clock, it in the Afternoon 2 a Clock. 

'd 


PROB. I. 


The day of the Month being given, to find the Sun's 
Place in the Ecliptick. - | 


| The Thread being laid to the Nay ofthe Month, and where the 
faid Thread croſſes the Ecliptick, it ſhews there the Sun's place 
without more adoe, | 


E X 4 M- 


ES 
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EXAMPLE. 
Let the Day given be the 2oth Day of May, to which Day 


bring the Thread, ſo willit fall upon xo Deg. T, inthe Ecliptick, 
the place of the Sun as was required. | 


PROB. IV. 
The place of the San being, given, to find the Day of the Month. 
This is only the Converſe of the former, for the Thread being 


brought to the Sun's place in the Ecliptick, will fall at the ſame 
time upon the Day of the Month. 


EXAMPLE. 


Let theSun's place given be 10 Deg.I, the Thread laid thereon; 
it doth at the ſame time fall on the 2oth Day of May, the thing 


required. 
PROB. V. 
The Hour of the Day being given, to find the Sun's Altitude, | 
Let the Bead be ReCtified for the time, and then moved to the 


Hour of the Day, fo doth the String fall on the Altitude of the 
Snn inthe Limb of the Quadrant. | 


EXAMPLE. 


' Suppoſe the 2oth Day of May (the Bead being ReQtified to that 
time) at 9 of the Clock in the Forenoon, or 3 in the Afternoon, 
to which Hour bring the Bead, ſo will the String fall on 44 Deg, 
in the Limb of the Quadrant, which is the Sun's Altitude at that 
 [time, as was required. 


PROB. VL 


The Hour of the Night being. given, to find how mach che Saw is d6-| 
| preſt below the Hortzon. 


Note that the Sun is always as much below the Horizon, at 
any Hour of the Night as his oppoſite point is above the Hori- 
zon, at the ſame hour of the Day : Then, the Queſtion being made 
for any Hour of the Night in Summer-time (the Bead being ReQi- 
fied for the time) move the String till the Bead fall on the hour 
amongſt the Winter-hours, 'otherways if it be any hour of the 
Night in Winter, then moye the Bead to the Hour of the Day, 
amongſt the Summer-Hours, ſo the Degree the thread falleth on 

| in 
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lin the Limb,ſhews how much the Sun is depreſs'd below the Ho- 


rizon at that time. | 


EXAMPLE: 


Let it be required to know how much the Sun is below the 
Horizon the 2oth day of May, at 2 of the Clock in the Morning, 
or 10. at Night, the Bead being'Rettified, and brought to the 
Hour of 10 and 2, in the Winter-hours; ſo ſhall you find the 
Thread fall on. x2 Deg. 3o Min. in the Limb of the Quadrant, 
and fo much is the Sun below the Horizon at that time. 


PROB. VIL 


The Sun's Depreſſion being given, to find the Hour of the Night with 
us, or the Hour of the Day to our Antipodes. 


| Firſt ſet the Bead according to the time; then bring the Thread 
- [to the Degree in theLimb of the Quadrant, tothe Sun's Depreſſion 
below the Horizon ; fo will the Bead fall (in the contrary Hour- 


our Antipodes. 
EXAMPLE. 


| 

The oth day of May, the Sun yo - 19 10 Deg. I, and ſuppos'd 
[to be depreſs'd 12 Deg. 3o Min. below the Horizon in the Eaft, 
and the Bead ſet according to the Day ; then bring the String to 
[12 Deg.:30 Min. inthe Limb, the Sun's deprefſion, ſo will the 
Bead fall (amongſt the Winter-Hours) on the 2 a Clock-line ; 
wherefore to our Antipodes *tis 2 a Clock in the Afternoon, but 
- [tous tis 2 a Clock in the Morning. 


PROB. VII. 


Day breaks, and Twilight ends. 
Q 


This Propoſition is in Nature and Performance much like the 
former, for it is taken for granted thar the Day is faid to begin 
to break, and Twilight to end, when the Sun is juſt 18 rees 
below the Horizon, wherefore let the Bead be fet for the time, 
then bring the Thread to 18 Degrees in the Limb, fo will the 
Bead fall on the contrary Hour-lines (as before) and there ſhew 
the Hour of Twilight. | 


EXMEFLE. 


Day breaks, or at what time of the Night Twilight ends, on the 


lines) on the Hour of the Night with us, or hour of the Day to 


The Sun's place or Day of the Month being geven, to find when the |. 


Let it be required to know at what hour in the Morning the | 


D dd 2oth day 


mm 


| 


| 


| 
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20th day of April, the Sun being then in 11 Deg, & : Firſt, ſet the 
the Bead to the given line, then bring the Thread to 18 Deg, in 
the Limb, ſo doth the Bead fall on 20' before 2 a Clock in the 
Morning, for the. time of the day breaking, or 2o' before 10 at | 


Night Twilight ends. 


_ 


. 
; 


þ 


the obſervation was made in the Afternoon, or towards the Eaft 


 HAF. VL | 
. The Uſe .of the Azimuth-lines. 
& V8 Wo | | | | 


The Sun's Altitude,being given, to find on what Azimuth he beareth 
| from 4s, 


| Obſerved as is taught in the firſt Propoſition of the ſecond |' 
apter; Then bring the Tliread.to the Complement of that Al- 
titude, ſo will the Bead fall on the Azimuth required. 


EXAMPLE: 


| 5 Bead being ſet for the time, and the Sun's Altitude| 
C 


The 2oth: Day of April (the Bead being ſet) you obſerve the | 
Sun's Altitude 31 Deg, remove the Thread to rhe Complement | 
of that Altitude, viz. 59 Deg. or which is all one, to 31 De 
from the Right-ſide of the Quadrant, and the Bead will fall on 
the Azimuth-line 70 Deg. from the Meridian toward the Weſt, if 


Lenddand 


if the obſervation was made in the Morning, 


"PROB. IL 


The Azimuth the Sun bears from as being known, 
* +<tofind the Sun's Altitude. 


This is but the converſe of the former, for (the Bead firſt ſet 
to the time) *tis but bringing it on to the Azimuth, ſo will 
the Fhread fall on the Cornplement of the Sun's Altitude in the 
Limb, or upon his complete Altitude, by accounting from the 


| Right-ſide of the Quadrant. 
EXAMPLE. 


The time given being the 2othDay of April (the Bead being ſet) 
and the Azimurh given 70 Deg. from the South, the Bead bein 


brought there to the String falls on 59 Deg. in the Limb, whoſe 
1 comple- 
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complement, or diſtance from the Right-lide of the Quadrant, 
1s 31 Deg. the Sun's Altitude required. 

The uſe of the Sun's Azimuth is chiefly neceſſary for finding 
Declination of a Building, and Variation of the Compaſs: But to 


treat of theſe ſeverally, would be a digreſſion, as not belong- 
ins to the uſe of the Quadrant. | 


CHAP. VI. 


T he uſe of the Double line. of the Sun's 
Rifing and Setting. 


PROB.L 
To find the time of the Sun's Riſing and Setting. 


Irſt, re&tifie the Bead to the time, then bring it to the Di- 

viſion in the Double line of the Sun's Riſing and Setting, 
and it there falls upon-the Hour and Minute of the Sun's Riſing 
and Setting without further trouble. 


EXAMPLE.-IL. 


On the 2oth day of Apr:/, I deſire to know the exact time of the 
Sun's Riſing and Setting : The Bead being ſet to the time, and 
brought to the time of the Sun's Riſing and Setting, it falls on 40- 
Min. paſt 4 in the Morning, for the time of his Riſing that day, 
Jand alſo on 20 Min. paſt 7 at Night for the time of his Setting, 


EaAMCMELE I, 


| November the 2d day, the Sun's Riſing and Setting 1s required : 
{ Firſt ſet the Bead to the time, then bring it to the line of the Sun's 
Riſing and Setting, and it there falls on 4o Man. paſt 7 in the 
Morning, for the time of his Riiing, and on 20 Man. paſt 4 
After Noon, for the time of Sun-Setting, 


PROB. IL 
' To find the leagth of the Day and Night. 


For the length of the Day, *tis but doubling the Semi-Not- 
uraal Arch, being the Hour and Minute of Sun-Setting and it 


a Meridian line, The Coafting of a Country, the Scituation, or | 


Ddd 2 gives | 


wo 
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| gives the length of the Day, and doubling the Sun's Semi-Diarnal 
Arch, or Hour and Minute of Sun-Set, the ſum is the length of | 
the Night. 


EXAMPLE. 


The 2oth day of April, I defire to know the lenpth of the 
Day and Night, and firſt 


For the Length of the Day. 2 
t 7 
20th day of April, Sun Sets at 7 20 
Simi-Notarnal Arch again 7. us 
Length of the Day. I4 40 
ge For the length of the Night. 
20th day of April, Sun Riſes at 4 40 
Semi-Diaurnal Arch again 4 40 
Length of the N ight. NF 9 20 


Sod I C— 


CHAP. VII. ZN 


For finding the Increaſe and Decreaſe . 
of the Days. 


Irft, let the Bead be ReQtified to the time, and then moved 
to the line of the Increaſe and Decreaſe of the Days, ſowill- 
e 


Bead ſhew how much the Day is either Increaſed or Decrea- 
ſed, according to the time of the Year. 


EXAMPLE.T1I. 


The 2oth Day of Aprii, Ideſire to know how much the Day 
is Increaſed: Firſt, ſet the Bead for that time, then bring it to the 
lines of Increaſe and Decreaſe of the Days, ſo will the Bead fall 
on 7 Hours 22 Minutes, and ſo much are the Days Increaſed. 


EXIMPFEE I 


On the 2d day of November, I deſire to know how much the 
Days are Decreaſed, firſt ſer the Bead for the time, then bring it 


to the aforeſaid line, and the Bead will there fall on 8 Hours, 
and fo much is the day Decreaſed. 


| | | | Theſe | 


_— —_—_—_— 
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| Theſe things are fo plain and eafy that they na rg | 


explanation. 
CHAT IR - 
The Uſe of the Line of Declinations. 
PROB. IL 


The day of the Month or place of the Sun being given, 
to find his Declination. 


""T "HE String laid upon the day of the Month, or upon the 
place of the Sun in the Ecliprick, ſo will the Thread at'the 

ſame time fall on the Declination of the Sun in the Line of De- 

clinations. | | 


EXAMPLE. 


| The 2oth Day of May, I deſire to know the Sun's Declinati- 
on, upon which Day I lay the Thread, or upon 10 Deg. of I, the 
Sun's place at that time, fo doth the String at the ſame time fall 
on 22 Deg. 2 Min. in the line of Declinations, being the Sun's 


Declination required. 
P.R O B. IL. 


The Declination of the Sun being given, to find the day of the Month | | | 
| and place of the Sun in the Ecliptick, | | 


' This is the Reverſe of the former, for the String laid to the 
Degree of the Sun's Declination, in the line of Declinations, fo 
will the Thread at the ſame time fall on the Sun's place in the 
Ecliptick, and upon the day of the Month in the Circle of Months, 


EXAMPLE. 


The :Sun's Declination given is 22 Deg. 2 Min. upon which 
in the line of Declinations lay the String, ſo will the Thread 
at the ſame time reſt upon 10 Deg. Þ, in the Ecliptick, which is 
the Sun's place at that time, and al!9 upon the 2oth day of May, 
{in the Circle of Months. | 


w__—— 


CHAP. 


— 
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CRAFT. © 
The uſe of the line of Right Aſcenſions. 
PROB. I. 


The place of the Sun or Day of the Month being given, to find the 
TT BE Sun's Right Aſcenſion in Time. ; 


AY the String upon the Day of the Month, or on the place 

of the Sun in the Ecliptick, ſo will 'it fall (in the line of 

Right Aſcenſions) upon the Right Aſcenſion of the Sun in time 
as was required. 


EXAMPLE. 


Let it be required to find the Sun's Right Aſcenſion in time on 
the 3oth day of April at Noon, at which time the Sun is in 20 Deg, 
v, therefore lay the Thread on the 3oth day of Apr:/, or on the 
20 Deg. v. at the ſame time the String falls on (in the line of 
Right Aſcenſions) 3 Hours xo Min. the Sun's R. A. in time, as 
was required. 


(3: Here Note, that ; Deg. in the Limb, anſwers to-x Hour 
in the line of Right Aicenſions, and .3o Deg. to 2 Hours, &c. 
So that VI Hours in the line of RA. 1s equal to go Deg. in the 
Limb, being the whole of both Circles and belongs to Y, &, 0, 
then are theſe ſix Hours, or Diviſions Numbred back again by 
VII, VIII, &c to XII. and the Signs belonging to them are s 
A, 4; Then beginning again and Number the ſame Diviſions 
'on again, by XIII, XIV, &c. ro XVIII, which belongs to =, 
m, £, and laſtly upon the former Diviſions Number the Hours 
back again by XIX, XX, &c. to XXIV hours, which belongs 
to, , X. Hence obſerve to make uſe of the proper Number 
of Hours according to the Signs they belong to. | 


PROB, IL 
Having the place of a Star, to find his R. A. in time, 

Lay the Thread to the place of the Star in the Ecliptick, ſo 
doth it alſo at the ſame tume (in the line of R. A.) fall on the 
Right Aſcenſion of the Star. | 

F344 WEFLELE L 


On the 18th Day of April, 1699 at Noon, I find by an Ephe- 
| -zerzs that 2 is in 28 Deg. 7, therefore bring the String to 28 
| | Deg. 


—— 
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28 Deg. 4, fo doth it fall on 17 Hours 51 Min. in the line 
of R. A. and ſo much is the R. A. intime, according to his place 
in the Ecliptick at that time. 


To find theR. A. of 2 the 17th day of April. 1699, acainſt 
which Year and Day at Noon, in the Ephemeris, T find his place 
21 Deg. 3o Min. x, to which point in the Ecliptick bring the 
Thread, and it will alſo fall (in the Line of R. A.) on 23 hours| * | 
27 Min, which is the R. A. in time of Venus, as was required, | 


ENAMPLE.-TH, 


To find the RA. in time of 8 the 25th day of Febraayy, 
1701, at which time by an Ephemeris T find 4 in 24 Deg. Y ; 
| the Thread brought to that point in the Ecliptick, it doth at the 
fame time fall on x Hour 29 Min. the thing demanded. 


EXAMPLE.IV. 


—_— ——— 


To find the R-A. of % the 16th day of July, 1701, at Noon, | 
at which time by an Ephemeris, T find. him in o Deg. RT, there- 
fore laying the Thread upon that point in the Ecliptick, 1t will 
at the ſame time fall on xo Hours 8 Min. for the R. A. of y in 
time, the thing Sought. 

Theſe few Examples are ſufficient to explain the whole Na- 
ture of this line of R. A. which h__ we ſhall-apply to the 
finding the Southing of the Planets and Fixed Stars. Thus line is 
exaCt in the Numbering of Hours, and way of working tho? not 
admitting ofequal divifiens. And Note what is faid againſt this 
may be nnderſtood of the Lines of Oblique Aſcenfions and Deſcen- 
ſions, whoſe uſe is treated of in the following Chapter. | 


" "REID FAY FL FEY —_——— 


Kc ..QMKALEK 
The Uſe of the Lines of Oblique Aſcenfions and| 


Deſcenfuns. 


| PROB. IL. 


. The Sun's place being given, to find his Oblique Aſcenſion 
or Oblique Deſcenſion, 


Ring the Thread to the place of the Sun inthe Ecliptick, fo 
doth it fall on the Oblique Aſcenſion of the Sun-1n the line 

| of Oblique Aſcenſions. | 

= 05. 3600 | 
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Deg. 5, to which point in the Ecliptick bring the Thread, and 
| | you will at the fame time find it fall (in the line of O. A.) on x| | 
Hour 34 Min. the O. A. of the Sun as was required. 


116 Hours 48 Min. which is the O. D. of the Sun at that time. 


—__ 


EXAMPLE. 
On the 3oth day of April at Noon, I find the Sun to be in 20 


For the Oblique Deſcenſion. 


| Lay the Thread to the oppoſite point of the Sun's place in the 
Ecliptick, and the Thread will fall on the Oblique Deſcenſion in| 
the line thereof. 


EXAMPLE. 


Let the Oblique Deſcenſion at the time of the laſt example be 
required, to find which bring the Thread to 20 Deg. n, which 
is the oppoſite point, ſowill the Thread fall on (inthe line of O, D,) 


PROB. I. 


Having the Longitude and Latitude of a Planet or fixed Star, 
zo find their Oblique Aſcenſion or Deſcc-:ſion. 


The only difference between this and the laſt Propoſition, is 
in reſpeC& of the Obliquity of the Ecliptick, tor the Sun being al-| 
ways therein cannot be ſubject to Latitude, becauſe Lcd is 

always accounted from the Ecliptick, but the Planets deviate| 
more or leſs from it, according to their poſition, and rhe fixed are 
placed in ſeveral Latitudes, withour being Subje&t to Variation 
tho? they have a Motion in Longitude according to the Progref- 
ſion of the Equinox. ; 


then obſerve this 


Now to find the Oblique Aſcenſion of a Planet or Star with 
Latitude, you are firſt to proceed as you are taught in the laſt pro- 
poſition, by bringing the "Thread to the place of the Star in the 
Ecliptick, ſo will it fall on the line of Oblique Aſcenſions, upon 
the Hourand Minute of the O. A. of the Star, which Note down, 


RULE. 


Rale, Ii the Star have South-Latitude, for every Degree thereof 
add 6 Min. to the O. A. before ſet down,but if North-Latitude then 
Subſtrat 6 Min. from the O. A. before found, ſo will the Sum 
or difference be the true O A. required, and by this equation of 
adding or Subſtratting of 6 Min. for every degree of Latitude, | - 
you ſhall have the O. A. at any time, without tenſible errour. 
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EXAMPLE. 1. 


\ The 1ſt. day of November, 1700, I find the Planet Satury in 
7 Deg. x, with 2 Deg. of South; Latitude, lay, the Thread in the 
Ecliptick line to 7 Deg. -*, and the String will fall in the line of 
O. A. on 23 Hours 22 Min. now becauſe Saturn hath 2 Deg, of 
South Latitude, I muſt add 12 Min. to 23 Hours 34 Min. the 
'O. A. of þ for that time, with reſpett to his Longitude and Lati- 
tude: | h x 


EXAMPLE. Il 


Upon the 15th day. of November, 1700. I find Venas in 18 Deg. 
=, with 2 Deg. North Latitude ; then, as before, bring the String 
to 18 Deg, =, in the Ecliptick, and it falls on 13 Hours 43 Min, 
in the lineof O. A. and becauſe £ hath 2 Deg. of North Lati- 
tude, I Subſtrat 12 Min: from the 13 hours'43 Min, and the 
remainder 1s 13 Hours'31 Min, for the O: A. of Venus; 


PROB. II. 


For the Oblique Deſcenſion with Latitude 


To find the-Oblique Deſcenſion with Latitude, lay the'Thread 
' [in the Ecliptick to'the oppoſite Sign and Degree of the Planet or 
Star's place, ſo will the Thread fall on the O. D.. in the line there- 
| [of, and by adding or Subſtrafting for every i; 2 of Latitude, 

(according to the Rule) 6 Min. by taking the Latitude of a con- 
trary Denomination, ſo will the true Oblique Deſcenſton ap- | 


pear. 


EXAMPLE. 


Let it be required to find;the O. D. of. Satay», the iſt day of | 
November, 1700, at which time his place in Longitude is 7 Deg. 
X, with 2 Deg. Soath Latitude : _ -Lay the Thread in theEclip- 
tick to 7 Deg. me, the oppoſite Sign and Degree, ſo doth the line 
fall on 9 Hours 47 Min. from which Subſtraft 12 Min. becauſe 
I am to make uſe of the Latitude of a Contrary Denomination' 
viz, North, according to the Rule, and there remains 9 Hours, 
35 Min. the O.D. of h as was required. 


.% 


} 
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Sun's R. A. for the ſame time, then SubſtraQt the R. A. of the|/ 


time of the Planet or Star's coming to the South. 


Sun 15 Hours zo Min, Now becauſe the Sun's R. A. is greater 


CH AP. XIL 


T'o find the true time of any Planet or fixed | 
Star's coming to the South. 


O the eſtimate time, find the Right Aſcenſion of the Pla- 
net, or Star, as before is taught in the Xth Chap. and the 


Sun, from the R. A. ot the Star, or Pang the Star's R. A. being 
Increaſed by 24 Hours, it need require) the Remainder is the true | - 


EXAMPLE, I. 


To know the true time of Mars's coming to the South the 1ft 
day of July, 1700, which by his diſtance trom the Sun, I gueſs} 
may be about 7 at Night, Mars at that time 1s in 13 Deg. nm, the 
String being brought to that Point in the Ecliptick, ſhews his 
R. A. (in the line of Righr Aſcenſions) to. be 14 Hours 42. Min, 
the Sun at the ſame'time is in 20 Deg. 5, whoſe R. A. (as before! 
direed) is found 7 hours 27 Min. which taken from 14 hours, 
42 Min. the R. A. of Mars, leaveth 7 Hours 15 Min. for: the 
time of 8 coming to the Sourh that Night. 


EXAMPLE.IlI. i 


To find the true time of Yenxs's coming to the South, the 1it 
day of November, 1700, at the eſtimate time thereof, Veaw isin| + | 
3 Deg. =, and the Sun in 20 Deg. mn, the R. A. of YVepws by | 
the Quadrant is found 12' Hours 10 Min. and the R. A. of the 


than the R. A. of Venus, 1 add 24 Hours to the R. A. of Venus, | - 
which makes the Sum 36 Hours. 10 Min. from which take the 
Sun's ReA, 15 Houts 10 Min. and the Remainder is 21 Hours! 
o Min. from which taking 12 Hours, there remains 9 Hours o| 
Min. y Morning, for the time of YVezus coming to the Soath. 


> FRINFLE WC ' 


The time of Aldtharar's coming to the South is required Ne-| 
vember the 1ft day, 1700, whoſe Longitude is 5 Deg. 40 Min. I, | 
and the Sun 1n 20 Deg. 3o Min. m, the R. A. of Aldebaran is| 
found by the Quadrant 4 Hours 15 Min. ,and the Right Aſcenſi-| 

on of the Sun 15 Hours 12 Min. Now becauſe 24 Hours muſt 
| firſt be added to 4 Hours 15 Min. byteaſon SubſtraQion cannot} 
be made, It makes the Sum 28 Hours 15 Min. from which 


| Subſtratt x5 Hours 12 Min, the Sun's R. A. the remainder! 
is | 


1 


«I 3 Hours 3 Min. or 3' paſt 1, in the Morning, for the'true 
time of Aldebaran”s coming to the South. | | 


| Let it berequired to find the true time of Jupirer”s Riſing, the 
T ſt. day of February, 1700, at which time he is in 19 Deg. 3o Min. 
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CHAP. XIIL 


To find the time of the Planets and fixed 
Stars Riſing and Setting. 


IND the Oblique Aſcenſion of the Planet or Star with Lati- 
tude, as 15 taught in the 11th Chapter, for rhe time given, 
and alſo the Oblique Aſcenſion of the Sun tor the fame time : 
Then SubſtraQiing the O. A. of the Sun, ' from the O. A. of the 
Star or Planet, and to the, remainder: add the time of the Sun's 
Riſing, and if the Sum exceed 24 Hours, take 24 Hours from it ; 
ſo is the Sum or difference the true time of the Planet or Star's 
Riſing. | 


vw with no Latitude, the Sun at the eſtimate time of the Star's 
Riſing is in 23 Deg. 3o Min. z;' then find the O. A. by the Qua- 
drant as is direQed in the XIth Chap. and place them down as 
here. þ 


| Fx 
O. A. of 2, by the Quadrant is | 21 + 34 


to which add 24 ©0 

0. A. of # Increaſed by 24 Hours is 45 34 
O. A. of the Sun Subſtrat 22 '59 
; Remains. 'B 22: Z3J 

Time of Sun-Rifing add | 7 .10 
Sum. 29 #45 

24 Hours Subſtract 24 foo 
Hence the time of x's Riſing is at 6-46 


That is 45' paſt 5 in the Morning 
EXAMPLE. II. of the Riſne. 


The 1oth day of March, 1700, 1 deſire to know what time the 
Virgi#'s Spick riſes, at which time he is in go Deg. 40 Min. =, 


EXAMPLE. I. Of the Riſmg. £ 


— 
—— 


RY 
_ 
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with 2 Deg. South-Latitude, the Sun at the eſtimate time of the 
Star's Riſing is in 1 Deg, 20 Min.  ; then find by the Quadrant 
the O. A. of the Virgir's Spick, with Latitude, as in the 2d Prob. 
of the XIth Chapter, and the Sun's O. A. alſo, then by SubſtraQting 
the O. A. of the Sun, from the O. A. of the Star, and to the 
difference or remainder, add the time of the Sun's Riſing, to 
which Sum, Add 12 Min. for the 2 Deg. of South-Latitude, ac- 
cording to the Rule, and the Remainder is the true time of the} 
Virgins Spick's Riſing that Night. | 


; The Operation. | 
| | " 
O. A. of the Virgins Spick 12 54 
O. A. of the Sun Subſtrat oO oz2 

Remainder 13 $52 - 

The time of Sun-Riſing add | 6 oo 
| ' Sum - >a 52 
Becauſe it exceeds 12 Hours Subſtratt 12 oo 
| Remains 7 52 
According to the Rule add "1. 0-- 38 


_——E _ 


Hence the /. Spick Riſes that N ightat 8 o4 
'Fhat 15 4 Min. paſt 8 at Night. 


For the Setting of the Stars 


Find the pp Deſcenſion of the Planet or Fixed Star, 
with Latitude (if it have any) ass taught in the 3d Prob. of the 
{ XIth Chap. and likewiſe the Oblique Deſcenſion of the Sun, then 
SubftraCt rhe O. D. of the Sun, from the O. D. of the Star, and | 
to the remainder add the time of Sun-ſetting, then to, or from 
that ſum, add or Subſtract for the Latitude (if the Star have 


lJany) according to the Rule, ſo will the Sum or Remaiader be 
the true time Of the Star's Setting 


} EXAMPLE. I. Of the Setting. 


Let if be required to find what time of the Night YVenas ſets 
the 11t, day of March, 1700; YVenus's place at the eftimete time of 


Riſing is 20 Deg. 20 Min. YT with no Latitude, the Sun's place at 
that time 22 Deg. 3o Min. Xx. 


Hence 
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Sens RN 
Hence the Co | 
O. D. of Venus is t3 36 l 
O. D. of the Svz 1s £2 bf | 
HEY difference io 29 
Time of Sun-Setting add & 42 | 
Venus Sets that Night at | 8 21 


That is 21 Min. paſt 8 at Night. 
| EXAMPLE. I. Of the Setting, 


Let it be required by the Quadrant, what Hour of the Night 
the Pleiades-Sers the 14th day of March, 1700, at which time the 
{Seven Stars are in 25 Deg. 48 Min. 5, with 4 Deg. North-La- 
titude ; the Sun's place at the Eſtimate time 1s 5 Deg. 3o Min. YT, 
then find the O. D. of the Plezades, as in the 3d Prob. of the XIth 
Chapter, and the Sun's O. D. alſo for the ſame time, '&c. 


See the Work, | 7 | 
* | 
O. D. of the Plezades 1s 17. 23 | 
O. D of the Sz» SubſtraQt I2 33 
| Remainder 4 y 

Time of Sun«Setting add 6. 09 

| Sum Io 59 

For. the Lat. (according to the Rule) add CO 24 
Hence the Seven Stars Set that Night at IT 23 | 


That is 23 Min. paſt 11 at Night. 


Here Note, that T have apply*d the Minutes reſpeQing the La- 
titude to the laſt Sum, which according to the Rule ſhould have 
{ been apply*d to the 'O. A. or O. D. of the Star : But as it makes 
no alteration in the Work, each Perſon is at his Liberty to apply 
it to which place he pleaſcs. 
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CH A P. XIV. 


The Deſcription of the Lines on the 
back-fide of the Quadrant. 


I. ” JF "HE ſeveral Circular lines, as they are divided, make a 
complete Table of Houſes for the Latitude of 52 Deg, 
The bottom Circle is divided into 24 equal parts, or hours, be- 
ing the line Intituled, Time from Noon. The next above it, is 
the line of the Xth Houſe; the next above that, the Line or Table 
of the XIth Houſe, the next is the XIIth, the next, the Aſcend, 
The next above theAſcend. is the IId; and the uppermoſt is the line 
| of the IIId, and are Projeted into the Quadrant from a Table of 
Houſes for the Latitude of 52 Degrees. 

IT. On either fide of the-Quadrant, betwixt the Circular lines 
of Houſes and the Centre, is placed 4 lines, viz. 2 on the Right-| 
R ſide, and 2 on the Left-ſide, viz. Firſt, a line of Diameters, and 
- Secondly, a line of Circumferences, agreeing thereto; On the 
Right-ſide is, Firſt a line of Areas, ſhewing the Area or Superficial 
Content of a Circle, agreeing to the former lines of Diameters| 
and Circumferences ; and Secondly, a line of Square-Roots, ſhew- 
ing the true Square any Circle will bear according to the Dia- 
meter, and Circumference, and Area thereof, which ſhews the 
Square equal of any Cylindrical Solid, agreeing to the Diameter, 
>" points and+Area of the Circle upon the lines before de- 
cribed. 

ITI. In the middle (to ſupply a Vacant place) I have Inſerted 


An Almanack ſhewing the Year of 'our Lord, the Day of the 
Month, Domunical Letter, &c. 


CHAP. NV. 
The Uſe of. the Table of Houſes. 


O Ere& a Figure of the Heavens for any time of the 
Day, it muſt firſt be underſtood, that 4frozomers account 

their day trom Noon to Noon, each A#rozomical Day confiſting 
of 24 Hours, ſo that 1 Hour after Noon is accounted the firit 
| | hour of the Day, and 11 a Clock, or x hour before Noon, 1s ac- | 
counted 23 hours from Noon, this being underſtood. : | 
Firſt, ger the time of the Day you Intend to erett your F1- 
gure for, or time from Noon, for which time by the Quadrant 
(by an Ephemeris, or by calculation) find the Sign and Do 
| oo! 
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of the Sun's place: Then repair to the Quadrant, and in the line | 

of the Xth Houſe find the aforeſaid Sign and Degree of the Sun's 
place, upon which lay the String: Then obſerve what Hour and 
| [Minute the String at that time falls in the bottom-line, or line of 
[Time trom Noon, .to which add the. time after Noon; upon 
which Number or Sum ſay the Thread, in the line of - Time| - 
from Noon, So will the Thread fall on the Cufps of the'Six Orien-| 
tal Houles, which place down in your Scheme, obſerving that their 
oppoſite Houſes have oppoſite Signs and Degrees. 


EAXUMEFLRE 


Let it be required to know how the Heavens are poſited the 
15th day of March, 1700. at 1 of the Clock in the afternoon, 
[at which time (according to the 3d Prob, of the Vth, Chapter) I 
find the Sun to be in 6' Deg. Y, to which bring the Thread in the 
line of the Xth Houfe, ſo will it fall at the fame time on o Hour 
22 Min. in the line of Time from. Noon, to which add 1 Hour, 
-your Time from Noon, and the Sum is x Hour 22 Min. upon 
which, in the-line of Time from Noon, lay the Thread, and it 
then falls upgn rhe Six Oriental Houſes as followeth. 


Six Oriental Houſes. Six Occidental Houſes. 


(XR, 22% oo VS} & gv tof IV. , 22% . oof = 
XI, 7 oo 1t|a=A]V. 7 60 2 
| " |XIT. 16 oo s Ji &y |VI, 16 oo ' w 
d Q —__ I 4 
I, 11. .29 QA {&O « VIE iz 29 *s 
I. x oo m4 2&4 |VIIE .1- oo % 4 
Q.,c 0 _—_ .. dy4 
[JIE 22 oo mw | £52 (IX. *22 oo 


W hich-place into your Scheme in this following order. 


| 7 
Aa - , 
| NN 00 © X> ” 7 0 2 
| RX h 4y 4 m "VI 00 % | | 
2 | 
DEL Cer 8 8 | 
A | Schema Coli NE | 
| 4 &h | Fo j 
Av . 0, 
Menſ. Dt. Hes 
4 Mar. J5. ds Ne) = 
> Y P. M. 4d | | 
J 'J O©Qe 
d : F A 2 
COAOKEEEEY SEO | | 4 
Y '- CS | 
| A 4 on 
| Now| 


EE, 
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Now the Planets places by the Ephemeris, at the fame time, 
are thus. 


H 7 56 Ws _ 2 6? 67 v3 ; 
k 7 3 YM s! 4 ©0 
S 20 21s BY Y - t& 24 | 
©. 0 © "12 48 


The is always oppoſite to 


SB AS 


Now for the right placing of the Planets into the Scheme, 
obſerve this Rule, v:z. If the Planet's place be leſs than the Cuſp] - 
of the Houſe, he is to be placed in; Then place him before the 
Cuſp thereof, but if his Degrees be more than the Cup of 
the Houſe , then place him behind, as in the aforegoing 
Scheme. | | 

Note, that when the Hour anſwering the Sun's place in the 
Xth Houſe, and Hours, or time after noon added; make more than 
24 Hours, then SubſtraQt 24 hours, and the remainder is the 
number to be made uſe of. 


le. 


CHAP. XVI 


The Uſe of the Lines of Diameters, Circumfe- 
rences, Areas, aud Square-Roots. 


PROB. I. 


By having the Diameter of a Circle, to find the 
Circumference. 


Ind the Diameter upon the line of Diameters, marked with 
& * the Letter D. againſt which on the line C. 1s the Circum-| 
rence anſwering the given Diameter. 


EXAMPLE. 


Suppoſe the Diameter be 28, which find in the ins of Dia- 


meters, /and againſt it in the line of Circumferences Stands 88.0 
for the Circumference. 


| 


Mm 
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PROB, UÞ. 
By having 'the Circumference, to find the Diameter. 
EXAMPLE. 


Let us ſuppoſe the Circumference tb be 88.0, which find in 
in the line-of Circumferences, and againſt it in the line of Dia- 
meters ſtands, 28.0, for the Diameter, Anſwering to that Circum- 
ference. | ns. 
And here let it be obſerved, that when either the Diameter. or 
Circumference is given, the other anſwers thereto 1n the line there- 


{wer the Circles of the ſame Diameters and Circumferences, but 
becauſe theſe rwo lines of Areas and Square-Roots, doe not joyn 
to the lines of Diameters and Circumterences, *tis but moving 


]-the Bead upon the String to the Diameter or Circumference 
|given, and then carrying it over to the lines of Areas, and Square- 
Roots, where the ſaid Bead falls on both the Area, in the line of 


Areas, and Square-Root, in the line of Square-Roots, agreeing 
to both the Diameter and Circumference, the Bead was ſet to, 


PROB. II. 
To find the Area of a Circle. 


The Diameter orCircumference of a Circle,or both being given, 
to find the Area of the Circle Correſponding, *tis but moving the 
Bead to the given Diameter or Circumference in their reſpeQive 
lines ; Then transfer the Bead to the Scale of Areas of Circles, 
marked with A, ſo doth the Bead there fall on the Area, or Su- 
perficial content of that Circle, agreeing to the faid Diameter and 
Circumference, | 


EXAMPLE; 


Suppoſe the Diameter given 28.0, or Circumference 88.0, to 
which fix the Bead, in their reſpeCtive lines ; which done, trans- 


|fer it to the lineof Areas, and there it falls upon 616.00, for the 
| Area, or Superficial content of that Circle. 


PROB. IV. 
The Uſe of the Line of Square-Roots. 


true Square that Circle will bear. 


Fff 


of, and likewiſe doth the Circles of Areas, and Square-Roots, an-| 


By having the Arca of a Circle, to find the Square equal, or | 
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EXAMPLE. 


Admit the Area of a Circle to be 400, which find in the line 
of Areas, againſt which in the line of Squares, marked with S, 
ſtands, 20.0, for the true Square that Circle will bear. | 


PROB. V. 


By having the Diameter, or Circumference of any Circle, to 


find what Square that Circle wil bear. 


EXAMPLEE. 


Suppoſe the Circumference of a Circle or Timber-Stick be| 
120.0, and its Diameter 38.2, to which, place the Bead in there- 
{peQtive line, or lines, then carry it over the line of Squares, and 
it there falls upon 33.85, fot the true Square of ſuch Circle or 
Timber-Stick. | , | 
Note, that the Thread that ſupplys the Foreſide, coming thro? 


{the Centre, may be extended to the Limb on the Backſide, has 


ving a Bead put upon it, as the other ſide hath, but no Plum- 
met. | 


ww 


CH AP. XVI. 


The Explanation and Uſe of the © 
ALMANACK. 


IL Nder the Title Tears, is placed as many Years as the 


Table will bear, wiz. from 1697, to 1758, in all 62 
Years, on the top of which is plac'd the Seaven Dominical Let- 
ters, which are fitted to the Years underneath them. 
II. Under the Title S»»days, is firſt placed Figures graduall 
from x to 31, repreſenting the ſeveral Sundays in each Mont 
and Year, ſhewing what day of the Month each Sunday in any 


| Month and Year will fall upon. 


III. The Capital Letters placed in theSquares below, are Do- 


| minical Letters fitted to thoſe Years, and Serve to dire to 


the day of the Month, | 


IV. The Months of the Year are placed againſt the Domi- 
nical Letters, for further DireCtions to what follows, 


PROB. 
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FRUE I 


The Year of our Lord beino given, to find the day of the Month. 


T. Firſt,find the Year you deſire under the Title Tears,and in the 
top of the ſame Column ſtands the Dominical Letter, anſwering 
to that Year. | 7 

IT. Secondly, Seek the Month you deſire _=_ the Letter 
before found, over which in the ſame Column ſtands all the Sun- 
days 1n that Month. 


EMH «KS 


Suppoſe it be required to find what day of the Month is the 
firſt Monday in May, 1700. 

Find 1700 under the Title Tears, and over it you will find 
F, then amongſt the Months find May, from thence direct your 
Eye to FP, in the farae line, and over it you have all the Sundays 
in that Month, vz. the 5, 12, 19, and 26th day of May, are 
all the Sundays in that Month, ſo that Monday 1s the 6th day. 


EAN LE 


Let it be required to know what day of the Month is the firſt 
Monday in July, 1715. 

Firſt, over the Year 1s found B, then againſt Jy over B, is 
found 3, 10, 17, 24, 31, thatisthe 3d day of July, 1s the firſt 
Sunday mm that Month, for that Year, the roth day is the Second 
Sunday &c. fo that the firſt Monday in Jy, 1715, is the qth 
day. 

F FAON 


Let it be required to know what day of the Week, 
any fixed Keast falls 0, 


This is in effe& the fame with the former, as we ſhall here- 
after prove. 


Let it be required to know what day of the Week St. James 
falls on, 1700, it being always the 25th day of July. 


"I. Over the Year is found F. under the Title Years. 

H. Under the "Title Sundays againſt the Month July, and over 
F ſtands theſe Numbers. 7, 14, 21, 28, being the days of the 
Month the Sundays happen ; then obſerving the third Sunday 1s 
the 21ſt, by counting on, Thurſday is tound the 25th day, for the 
day of the Week St. James this Year falls on. 

: F ff 2 PROB. 
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P'-R O B. IIL 


The Tear of our Lord being known, to find what day of the 
| 4 Week is any day of the Month. / 


This is nothing but the Converſe of the former, chouph al- 
together as uſeful. 


EXAMPLE. 


Let it be required to know what day of the Week is the 3d 
day of July, 1700, over which Year you will find F, then againſt 
July and over F, you'l find the firſt Sunday to be the 7th day, 
hence by counting backwards, Saturday 6, Friday 5, Thurſday, 
4, Wedneſday 3. 


T AUD Iy; 


The Tear of our Lord being given, to find the Dominical 
Letter for that Tear, 


Let it be required to know what the Dominical Letter is for 
the Year of our Lord 1701 ; ſeek the Year under the Title Tears 
and over it is E the Domuycal Letter for that Year. 


Here follows the Figure of the Quadrant, 
Adjufted to the Latitude of 5,2 Dee. 


Tabula 
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Tabula Refraftionum. 


C7. Dif. Di. X 
Fra Refratt. | - Refratt. | y; C Refract | 
D. | I 1 | n. | -*uf 
IS 17 31 70 JO 61 [x 27 
2 [© 21 32 j© 31 | 02 jt 31 
3 |©O LC] 33 4® 321] 03 1 36 
4 j© 31 34 [© 33 | 64 Ls 40 
y. 19 44 35 |©O 34 | 65 [1 45 
6 O g 36 O 35 66 I Fo 
7 O 61 37 1o 36| 67 |1 55 
©) 65 38 lo 37; 68 !2 « 
p45 71] 39 |© 39 69 2 7 
10 lo 8, 40 lo 41i 70 b, I 4 
ix j© g9| 41 © 42] 71 p 22 
12 |o 10| 42 |o 44| 72 |2 31 
13 |o I1| 43 [O 46| 73 |2 40 
14 |O I2| 44 |O 47 | 74 |2 JO 
iz j© 13] 45 |O 49] 73 13 3 
16 |o 14, 46 '» $11 90 12 16 
#7 19 i151 47 j© $37 77 71 2 
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sf yleP my —— 
20 a i8| 5o |o s9| 8 |4 35 
21 |o 19] 51. [1 o| 81 |5 5 
22 |0O 20| 52 [1 2| 82 |5 42 
23 |© 2I| 53 [I ; 83 16 Jo 
24 |0 22| 54 |1 84 7 32 
25 jo 23] 55 |? I0j 85 55 
26 lo 24i 56 | I2 - Io 53 
27 |O 26] 57 |! I 7 |1 | 
28 lo 27 | 58 [1 , 88 8 " 
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A Table of A*quation of Time, ſhewing ah A; 
a Pendulum-Clock or Watth-ought to differ| . 


from a Sun-Dial. - 
| Juty. | Aug. 7 Sep. | Oftob. | "Nov | De. | 
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(4. The Table of Refraftions I had from that unparallel'd Artiſt 
| Mr. John Flamited, by whoſe Obſervations (3n « little tirhe) we hope 
to ſer Aſtronomy more gloriouſly array'a.. | 


The-Uſe of the Table of Refradtions. 
This Table is to be enter'd with the diſtance of the Sun, Moon, 


or Stars, fromthe Vertex, or Zenith, which is no more than the] 
Complement of the Altitude to go Degrees, | 


— 


EXAMPLE. 


Suppoſe the;Altitude of the Sun by Obſervation be 28 Deg. as| 
page 28g. 1ts complement to go 1562 Deg. which is the diſtance 
from the Yertex, with which, enter the Table of RefraQtions, 
under the Title Diff. 4 Vert. Againſt which and: under the Title| 
| af.'is 1'. 31” the Refration Required, which taken from 
DF _* 128 Deg. the, obſerved / Altitude, there, remains 29* 58' 29" +for| 
*Y the corre& Altitude of the Sun at the time of Obſervatio 
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INIKODUCTEION, 


Lthough we have not hitherto treated of Spherical Tri- 
angles (as being of little or no Uſe in the former parts 
of this Book) yet becauſe the diſtance of Places upon the 
Terreſtial Globe, cannot preciſely be Surveyed and de- 

termined without ſome knowledge therein, we ſhall here la 
down ſome compendious Problems performed thereby, which 
no doubt will be very requiſite and neceſſary for my Surveyor to 
make uſe of: For by the help and aſſiſtance thereof, He may both 
ſpeedily and exaCtly, find the diſtance of any Cities and Places 
ſituate upon the Superficies of the Earth, as they are to be rekon- 
ed in a Spherical line, which I have here added, in regard 
that in the former Books I have already ſhewed how the diſtance 
of any Places that lye under the Eye, may be diſcover'd, and 
truly found out by the ſolution of Right-lined Triangles; fo 
that now there 1s not a place either near, or far remote, but (if 
the Longitude and Latitude be truly known) its bearing and di- 
ſtance may alſo be known and computed (and that with much 
celerity and exaQnefs) as we ſhall demonſtrate in the enſuing 
Problems, which no doubt will yield abundance of delight and 
recreation to all, though more eſpecially to ſuch, as have not yet 
taſted of things of this nature, wherein I ſhall in as plain a Me- 
thod as may be, (though with ſome brevity) deliver what I in- 
tend upon this SubjeQ, and refer ſuch as are more curious, and 
delight in varieties, to my Astronomia Britannica, But firſt it will 
not be unfit, to ſhew what the Longitude and Latitude of a place 
is, and how the diſtance of one place from another, 1s repreſen- 
ted to the Eye, according to the projeftion of the Sphere, 
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I. The Longitude of a place is the dutrance thereot from the 
Fortunate Iſlands beyond Portugal, which is called the Primar 
Meridian, from whence the Longitude of all places upon the Earth, | 
are numbered in the EquinoCtial, towards the Eaff. 
| TE. The Latitude of a place 1s the diſtance thereof, from the 
EquinoRial Circle, which is numbered in the Meridian, towards 
one of the Poles. 

II. The diſtance of two places isan Arch of a great Circle, 
paſſing through both the aid places, and 1s the ſhorteit ſpace be- 
tween them, upon the Earth's ſuperficies. 

Although the Longitude of a place may be had, and found out 
ſeveral ways, yet the moſt exact of all other 1s by the Moon's 
Eclipſe. As ſuppoſe the Moon's Eclipſe ſhould begin at London, 
at 8 a Clock and 55 Min. at Night, and the fame Evening it 
is obſerved to begin at Rome, at 9 a Clock and 46 Man. the dif- 
ference will be 51 Min. or 12 Deg. and 45 Min. which added 
to the Longitude of Lozdox 24 Deg. 20 Min. pointeth out the 
Longirude of Rae, 37 Deg. and 5 Min. 

The Latitude of a place. may be taken any Day in the Year, 
by the height of the Sun at Noon, and by the help of his Decli- 
nation ; for if the Sun have South Declination, add to the fame 
his Altitude obſerved by a Quadrant, being corrected by Paral- 
lax and RefraQtion; or if he have North Declination, Subſtra& 
the fame from his Altitude obſerved, and you ſhall have the com- 
plement of the Elevation of the Pole. | 


EAASMEFLE 


The 1oth Pay of April 1661, the Sun at Noon, (according 
to my Ephemerides) was in o Degrees. 52 Minutes, Taurus, ha- 
ving North Declination 13 Deg. and49 Min. at which time, his true 
Meridian Altitude was obſerved here at Lffenham to be 49 Deg. 

and 9 Min. therefore, according to the Rule, becauſe he hath | 
North Declination, I Subſtract the Declination our of the Alti- } 
tude, and there remains 37 Deg. 20 Min. which is the comple-| 
ment of the Pole's Elevation. St 

But becauſe there are already extant, particular Catalogues of 

the Longitude and Latitude of moſt Cities and places in theWorld, 
we ſhall not further inſiſt upon this Buſineſs, but ſhall in the fol- 
lowing Problems, ſhew how to inveſtigate exaQtly the itinerary 
diſtance of any two places, upon the Globe of the Earth. 


PROB. I. 
Two Places differing only in Longitude, to find their Diſtance. 


"OR Explanation, obſerve that in the adjun&t Diagram, the} 
| * outermoſt Circle marked with the Letters P C ML, repre- 


ents the primary Meridian of the Earth, C DB L, the Earth's| 
PO P the North Pole thereof, M the South Pole &c. 


Is 
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In this Problem are two Caſes. 


T. If both the places are under the Equino&ial, then the dif- 
{ ference of their Longitude 1s the diſtance required. 


EXAMPLE, L 


Suppoſe B to be the Iſland of 
St. Thomas, 'which hath Long1- 
tude 33 Degrees. and 1oMinutes, 
and D the Iſland of Sumatra, 
whoſe Longitude 1s 137 Deg. 10 
Man. Fen, an the difference of 
their Longitude 104 Deg. con- 
verted into Engliſh Miles, by al- 
lowing 60 to one Deg. giveth 
6240 5 their diſtance. 

IL. If the two Places given are 
not ſituate under the EquinoQ- 
al, but lie under ſome parallel be- 
tween the EquinoCtial and one ofthe Poles, then take this Example. 

In this Diagram, let « repreſent the City of Compoſtella in Spain, 
whoſe Latitude is 43 Deg. and ythe City of Conſtantinople, which 
hath the ſame Latitude, but ditters in Longitude 44 Deg. where- 
fore to find their diſtance « y, take the half difference of their 
Longitude - a, or A y22 Deg. Then, in the ReQangled Trian- 
gle « AP, we have known (1.) «P, the Complement of the Poles 
Elevation, 47 Deg. (2.) the Angle « P A, the half difference of 
the Longitude of the ſaid Cities, 22 Deg. (3.) PA «,a right Angle 
go, Deg. hence to find « 2, I fay, 


| 


— 


CONSE. -— —_ ” 
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As the Radius go Deg. 10.00000 
To the the ſine ot the Angle « P A, 22 Deg. 9.57357 | 
So the ſine of P a, 47 Deg. 9.86413 | 
To the fine of « a, 15 Deg. 54 Min. 9.43770 | 


Which doubled giveth their diſtance 3x Deg. 48 Min. which 
maketh 1908 Engliſh Miles. : 


PROB IL 
Two Places differing only in Latitude, to find their Diſtance. 
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In this Problem are alſo two C aſes, 


L.TF the two places propounded, do differ only in Latitude , 
I and lye both of them on one ſide of the EquinoQtial, you 
mult Subſtratt the leſler Laritude from the greater, and the reſi- 
due is the diſtance required. 

Suppoſe theretore that one place have Latitude 22 Deg. 3o 
Min../North,and the other place 45Deg. 5o Min.Now the difference 
is 23 Deg. 20 Min. which being converted into Miles, giveth 
the diſtance of the {aidrwo places 1400 Miles. It. But 
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IT. But if the two places propounded lye, the one on the North 
ſide the EquinoQtial, and the other on the South fide, then you 
are to add the two Latitudes together, and the Sum will give | 
their true diſtance 

EAAMFLEA 


Suppoſe one place have 45 Deg. 5o Min. North Latitude, 
and the other place have 21 Deg. South Latitude, therefore their 


aggregate 66 Deg, 5o Min. being converted into Miles,gives their 


diſtance 4010, 
PROB. IL 


Two Places being given, which differ both in Longitude and 
Latitude, to find their Diſtance, 


In this Problem are alſo two C aſes. 


I. F one of the Places is ſituate under the EquinoQtial, and the| 
other toward one of the. Poles, then take this Example. 
Let I repreſent the City of 
Arim (which of the Arabiar 
AFfrologers 1s called the Middle 
of the World) whoſe Longi- 
tude 15 109 Dy 5 Min. and 1s 
ſituate right under the EquinoQti- 
al. And let Q repreſent the ;© 
City of Quizſai, which hath 
Longitude 152 Deg. 20. Min. 
and North Latitude 4o Deg. the 
diſtance of which two places is 
ſhewed by the Arch 8 Q, Where- 
fore in the ReQtangled Triangle 
4EQ are given (1.) 4E the dit- 
ference of their Longitude, 43 Deg. 15 Min. (2. E Q the La- 


titude of Quir/ai, 4o Deg. (3.) 4 EQ go Deg. Hence their 


diſtance & Q 1s inquired. 


As the Radius go Deg. 10.00000 
To the Coin. of E Q 40 Deg. 9.88425 

So the Coſin. of & E 43 Deg. 15 Min 9.86235 
To the Coſin. of 4 Q 56 Deg. 5 Min. 9.74660 


Now the Arch 4 Q being reduced into-miles, maketh 3365 
Italian miles, which is the Chace between Quinſai and Arim. 

IT. Bur if both the places are ſituate without the EquinoCtial, 
their diſtance is to be ſought by the ſolution of a Spherical Tri- 
angle Obliquangle, as we ſhall demonſtrate in the two following 
Examples. 


EX 4 M- 
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Let us ſuppoſe S to repreſent the 
City of London,whoſe Latitude 4 S 
's 51 Deg. 32 Min. and T He- 
ruſalem, whole Latitudeis 32 Deg. 
10 Min. Now the difference of 
the Longitudes of theſe two Cities 
1s 45 Deg. 30 Min. Wherefore in 
the Oblique-angled Triangle SP T 
are given (1.) P'S the Comple- 
ment of the Latitude of Lozadgn, 
38 Deg. 28 min. (2.) P T the 
{ Complement of the Latitude of 
Hieruſalem, 57 Deg. 50 min (3.) The included Angle SP T, 45 
Deg. 3o Man. ; Then to find their diſtance S'T ; I fay, firſt 


As the Radius 10.00000 
To the Tangent of P S 38 Deg, 28 Min, 9.90008 
So the Cofin. of the Angles SP T 45D. 3o M. 084566 1 OS 
To the Tangent of PH 29 deg. 7 Min. 9.74574 2. 
(1) " 
From the Arch P T. 57 5O 
Subſtract P H. 29 7 
Remains T H. 28 "I 
(2) | 
As the Coſin. of 'P H 29 Deg. 7 Min. 9:24135 
To the Cofin. of P S. 38 Deg. 28 Min. 9.89374 
Sothe Coſin. of H'T 28 Deg. 43 Man. 9.94298 
| | 19.63672 
To the Colin, of S'T 38 Deg. 12 Min. 9.89537 
Which maketh 2291 Miles, for the diſtance of Hieraſalem 


from London. 
ENAMPLE IT. 


Again, let us ſuppoſe the point « to repreſent the City 
of Compoſtella, which hath Longitude -15 Degrees 20 Man. 
Latitude 43 Deg, o Min. and let 9 repreſent the Promontorie of 
Good-hope, whoſe Longitude is 49 Deg. 20 Min. Latitude 35 
Deg. Sourh. And laſtly let @ 6 the diſtance between the two 
places be 19quired. | : 

Wherefore in the Triangle Oblique-angle P « 0 are given, (1.) 
Pe the-Complement of the Latitude of Compo#tells, 47 Deg. (2) 
P06 125 Deg. (which is the Aggregate of R 6-the Latitude a 

| ring 
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the Promontory of Goovd-hope, 35 Deg. and P R go Deg, 


—_ 


| | (3) 
the Included Angle « P 0 34 Deg. which'1s the difference of he 


be found as before. 
(1) 
As the Radius go Deg. 
To the Tangent of P « 47 _ 


So the Cofin. of the Angle a P ; 34 Deg. 


Longitudes of the {aid two places. Hence their diſtance a may | 


I 0.00000 


I0.03034, 
9.91857 


(2) 


As the Cofin, of PK 4x Deg. 38 Min. 
| To the Colin. of Pa 47 Deg. o Mio. 
So the Cofin. of K 8 83 Deg. 22 Min. 


deg. - Min. 
From the Arch P 6 125 ole 
Subſtract P K 41 38 
Reſts K 0 5; 


To the Tangent of P K 41 Deg. 38 Min. 9.94891 


9.87353 
9.83378 
9.06295 


To the Coſin. of «a0 83 Deg. 57 Min. 


required. 


18.89673 


9.02320 


Whereunto anſwereth 5037 {talian Miles, which is the diſtance] 


The End of the firft Part. 
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Art of Surveying. 


BOOK. VIIL 


FART 


INTRODUCTION. 


E have alrcady delivered ſuch Problems Geometrical, 
as are molt neceſlary for every Surveyor to under- 
ſtand and PraQtice. And-now to the end he may 


elevate and raiſe his Eyes (from of the Earth) 
to the contemplation of thoſe glorious Bodies, the Sun, Moop, 
and Stars, I ſhall here, in the Jaſt place, give him a brief Sur- 
vey (as it were) of the firſt Rudiments of Aſtronomy, whereby 
he may (in his vacant Hours) get a competent Knowledge of 
ſuch concluſions, as are moſt meet and requiſite for his uſe and 
purpoſe. And firſt of all (that I may proceed in an orderly me- 
thod) I ſhall give you a Brief and ſuccintt Explanation of the ſe- 
veral Circles of the Sphere, and then ſhew how to reſolve and 
perform Artificially, all the moſt uſeful and common Problem; 
thereof. 


An Explanation of the Circles of the Spher?. 


Firſt, I ſhall begin with the EquinoCtial, otherwiſe called the 
Equator, which is the chief and principal Circle in the Sphere 
dividing the Heavens in the Middle between the two Poles-: to 
| which when the Sun cometh, he maketh the Days and Nights of 
an equal length throughout the World. 

2. The Meridian isa great Circle paſſing through the Poles of 
the World and the Zenith of rhe place, unto which when the Sur 
cometh, 1t is Noon : The number of Meridians are as many as 
H hh there 


© 
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| Poles of the World, the Poles of the Zyazack, and the Solfticial 


ing his greateſt Northerz declination. 


there can be imagin'd Vertical Points, from the H/ e/t to the Eaſt, 
whereof Prolomy and other Coſmozraphers have deſcribed 180. 

. The Vertical Point or Zenith, 1s the Point direaly over 
head, and is the Centre or Pole of the Horizon. 

4. the Nadir is the oppolite Point? | 

5. The Horizon is a great Circle dividing the viſible part of 
the,Heavens from the inviſible; namely the ſuperiour Hemiſphere 
from the inferiour. 

6. The Zodiac isa great Circle broad and flopewiſe, deſcribed 
upon its proper Poles, bearing the XII. Signs, and d1ivideth the Equa- 
tor into two equal parts, in the middle whereof 1s a line called 
the Ecliptick, or the way of the Sun; from which the Latitude 
of the Planets are numbered both Northward and Southward : The 
Circumference of this Circle contains 360 Degrees; which is 
divided into 12 equal Parts called Signs, every one repreſenting 
ſome living Creature, either in Shape or Property : . Again, every 
Sign containeth 3o Degrees, every Degree 60 Minutes, every Mt- 
nute 60 Seconds, and every Second 60 Thirds, &c. 

7.” The Soliticial Colare 1s a great Circle drawn through the 


points of Cancer and Capricory, » | 
8. The Equinodtial Colure is a Circle paſſing by the Poles of the 
World, and the Equinottaal points, which interſeQs the Colure 
of the Solſtices at right Angles in the Poles of. the World. 
9. The Tropick of Cancer 1s a leſſer Circle of the Sphere equally 
diſtant from the EquinoQtial Northward, 23 Degrees 31 Minutes 
o Seconds, wherein when the Sun 1s, he is entring Cancer, mak- 


10. The Tropick of Capricorn is alfoa lefler Circle of the Sphere, 
equally diſtant from the Equinothial Sowghward, 23 degrees, 31 mi- 
nutes, 3o ſeconds, to which when the Sun cometh ( which is about 
the tenth of December) he maketh his greateſt Southern Declina- 
t10n, 

11, The Circle Artick 1s ſo far diflant from the North Pole of] * 
the World, as the Tropick of Caxcer is from the EquinoRQtal, to 
which it is parallel; and ſo much are the Poles of the Zodiac di- 
ſtant from the Poles of the World. 

12, The Circle Aptartick is alſo parallel to the Equinoftial, and 
is diſtant from the South Pole, as much as the Circle Artich is 
from the North Pole, viz. 23 degrees, 31 minutes, zo ſeconds. 

13. Azimuth, or Verticle Circles paſs through the Zenith, and 
interſect the Horizon with right- Angles, wherein the diſtance 
of the Stars, from any part of the Meridian are accougted, which 
is calld the Azimuth, | 

14. Circles of Altitude (called the Almicantherat) are Circles 
parallel to the Horizon, and interſe& the vertical Circles with 
right Angles, which are greateſt in the Horizon, and meet to- 
gether in the Zenith of the place; In which Circles, the Alti- 
tude of the Stars above the Horizon, are accounted. 


| 15. Circles of Poſition paſs by the common Se&tions of rhe Me- 
ridian and Horizon, and by the Centre of the Star. | 


16. Circles 


| 
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16. Circles of the Celeſtial Houſes, are {uch as divide the Hea- 
vens into twelve equal Parts. | 

17. Circles of Declination are drawn through the Poles of the 
World, and Points of the Equator. | | 

18. Circles of Latituae are thoſe that paſs through the Poles of 


| [the Ecliptick, and the Body of the Star. | 
19. The Axis {or Axel-tree) of the World, is a ſuppoſed 


ſtreight line drawn from the North Pole to the South Pole, about 
which the Motions of the Stars and Planets are performed. 

20. The Elevation of the Pole 1s the height thereof above the 
Horizon, which is equal to the Zegith and the Equinoitial, whoſe 
complement is equal to the diſtance of the Zexith from the North 
Pole, or to the Elevation of the Equator above the Horizon. 

Theſe Circles which are of moſt uſe, T here thought good to inſert, 


for if theſe be not perfeilly known my Reader cannot well underſtand 


the following Problems of the Sphere that depend thereupon. 


PROM I 


The Sun's place and preateſt Declination being given, to find the 
Declination of any Point required. 


N this Diagram let D F H G repreſent the folſtitial Colure, 

F AG the EquinoQtial, D A H the Ecliptick, A the point 

ot the verual Equinox, E C B a Meridian line paſſing through E 
the Pole of the Equator by the Centre 


of the Sun at C, and falling upon the Þ My 
Equator G AF at Right Angles in the Fas” 
Point B. Alſo let the Angle DAF be + / o = 


trom the begining of Arzes, 30 Deg. and A | 
BC the declination of the Point ſought 

Wherefore in the reQtangled Spherical. | 
Triangle A B C, we havegiven (1) the 


Hypothenuſe A C 3o Deg, (2) the AngleB A C 23 Deg. 31 Min. 
Hence to find w C, I fay 


As the Radius go Deg. . 10.00000 
To the fine of the Angle P A C 23 Deg. 31i' 9g.60099 
So the {ine of A C 3o Deg. 9.69879 


the Sun's greateſt Declination 23 Deg. {| y 
31 Min. A C the diſtance - of the Sun \F wt 
_ NDOT. 


To the ſine of 11 Deg. 30' 9-29996 | 


Which 1s the Sun's Declination required- 


Hhh 2 PROB. 


23t 
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FROM 


The Sun's greateſt Declination and his diſtance from the next Equi- 
nottial point being given, to find his right Aſcenſion. 


N the Triangle AB C we have given (as before) (1) The 
| Angle of the Sun's oreateſt Declination B A C * Deg. 31 Min, 

(2)The Longitude of the Sun fromthe next Equinoctaal point Arzes, 
viz, A C 3o Deg, Hence, to find the right Aſcenſion of the Sun 
A B, the Analogie 1s. 


. As the Radius go Deg. 10.00000 
To the Tangent oft A C 3o Deg. 9.76144 

So the Coſin. of BAC 23 Deg. 31 Min. 9.96233 
To the Tangent of A B 27 Deg. 53 Min 9.72377 


Which 27 Deg. and 53 Min. is the Sun's right Aſcenſion in © 
| Deg. of Taurw: But here you are to obſerve, that if the right 
( Sg Aſcenſion of the point ſought, be in the Second Quadrant, s q 

© | az, then you are to take the complement of the Arch found to 
180 Deg. if it be in the third Quadrant = 't 2, adda Semicircle 
to the Arch found ; but in the laſt Quadrant, Subſtra& the Arch 
found from the Circle 360 Deg. and you ſhall, have the right 


| Aſcenſion delired. | 
IT. Suppoſe the Sun in & 60 Deg. from the EquinoGQiial 
point =, 
As the Radius go I 10.00000 
To the Tangent of 60 Deg. 10.23856 
So the Cofin. of 23 Deg. 31 Min. 9.96233 
To the Tangent of 57 Deg. 48 Min. om 


Now the Complement hereof to 180 Deg. is 122 Deg. 12 Min, 
which is the Sun's right Aſcenſion in o Deg, &. 

ITI. Suppoſe the Sun in m zo Deg.-from the EquinoQtial 
point =. 

The work is the ſame as in the firſt Example, therefore to the 
Arch found 27 Deg. 53 Min. I add a Semicircle or 180 Deg, 
; | and the Sum 207 Deg. 53 Min. is the right Aſcenſion of the 
Sun ſought, in the firſt point of Scorpto. 
| IV. Suppoſe the Sun in =, 60 Deg. from the EquinoCQtial 

point. Y. 

The Operation is the ſame with the Second Example, where- 
fore Subſtract the Arch found 57 Deg. 48 Min. from the whole 
Circle 360 Degrees, and there will remain 302 Deg. 12 Min. 
which 1s the Sun's right Aſcenſion in the firſt point of Aquarze. 


PROB. 


| 


| 
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PROB. IL 


The Elevation of the Pole and Declination of the Sun being given, 
to find the Aſcenſional difference. 


HE Aſcenſional difference is the quantity or difference be» 
tween the Aſtenſion of any point of the Eclzpric 1n a right 


' | Sphere, and the Aſcenſion of the fame point in an oblique 


Sphere. 

In this Diagram, let AGEV re- 
preſent the Meridian, E M S the Ho- 
rizon, G M V the Equator, A T the 
Pole's Elevation, B C the Sun's Decli- 
nation, B D an Arch of the Ecliptic, 
D C the right Aſcenſion, M B the 
Amplitude of his Riſing and Setting, 
M C the Aſcenſional difference. Where- 
fore in the reQtangled Spherical Trian- 
gleBCM are known, (1.) The Angle BM C the Comple- 
ment oz the Pole's Elevation, 37 deg. 3o min. (2.) The Sun's 
Declination B C 11 deg. 3o min. Hence to find the Aſcenſional 
diflierence M C, I fay, 


As the Radius, go Deg. I 0.00000 

To ihe eraqus 2 of BM C, 37 Deg. 3o Min. 10.11502 

So the Tangent of B C, 11 Deg. 3o Man. 2 r6bas 

To the Sine of M C, 15 Deg. 22 Min. 9.42348 
PROB. IV. : 


. | The Sun's Right Aſcenſion, and his CT difference being given, 


to find his oblique Aſcenſion and Deſcenſion. 


TO pov this, you muſt obſerve the two following 
Rules. | 

| I. If the Sun's Declination be North, you muſt Subſtra@ the 

Aſcenſional difference from the right Aſcenſion, and the reſidue 

will be the oblique Aſcenſion, but if you add them together, the 

ſum will be the oblique Deſcenſion. 

2, If his Declination be South, add the Aſcenſional difference 
and right Aſcenſion together, the ſum will be the oblique Aſcen- 
ſion; bur if you make SubſtraQtion, the Remainder will be the 
oblique Deſcenſion. 

EXAMPLE. 


Suppoſe the Sun be in the firſt point of Taurus, his right Aſcen- 
ſion (by the ſecond Problem) is 27 Deg. 53 Min. and his Af- 


| cenſtonal difference (by the third) is 15 Deg. 22 Min. There-| 


fore (according to the tirſt Rule, becauſe his Declination'is North') 


. the 
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; the difference of them, 12 Deg. 3x Min. is the Sun's obiique AL. 
| cenſion, and the ſum of them 43 Deg. 15 Man. is his oblique Def- 
a | cen(1on. | 


TAUD Y; 


To find the Time of the Sun's Riſing and Setting, with the length 
# of the Day and Night? , 


Ind the Aſcenſional difference by the 3d Problem, which 
convert into Time, allowing 4 Min. of an Hour for ever 
Degree, and 4 Seconds for every Minute, and the ſum of Hours 
and Min. fo found, is the difference of his Riſing or Setting, 
| before, or after, the Hour of Six. Therefore when the Sun 1s 
in the Northern Signs, add the ſame to Six, and the Aggrezate 
is the Semidiurnal Arch, or Time of the Sun's Setting ; bur it he 

be in the Southern Signs, make Subſtraction. 


Thus in the former Example : 


. The Sun being in o Deg. of Taurxs, having 11 Deg. 3o Min. | 

| North Declination, his Aſcenſional difference is found by the 3d 
Problem, 15 Deg. 22 Min. which converted into time, (as is 
above ſhewed) maketh 1 Hour, 1 Min. 28 Sec. and becauſe the 
Sun is in a Northern Sign, T add the ſame to Six Hours, and the 
ſum 7 Hours, x Min. 25 Sec. 1s the time of the Sun's Setting, 
when he enters T ar, 1n the Latitude of 52 Degrees and an half : 
whence it follows, that he riſeth at 4 a Clock, 58 Min. and 32 
Sec. that the length of the day is 14 Hours, 2 Min. 56 Sec. 
and the length of the N ight 9 Hours, 57 Min. 4 Sec. 


FAD YL 


The Elevation of the Pole, and Declination of the San beins piven, 
to find his Amplitude of Riſing and Setting. 


& the right Angled Spherical Triangle B C M of the 3d 
Problem, having the Angle B M C the height of the Equa- 
tor, 37 Deg. 3o Min. and B C the Sun's Declination in o Deg, 
ſoft &, 11 Deg. 3o Min. his Amplitude M B may be thus 


found L - 
As the Sine of B M C, 37 Deg. 3o Min. .78 
To the Radius, go Deg. . Cw 
So the Sine of B C, 11 Deg. 3o Min. 9.29996 
To the Sine of M B, 19 Deg. 8 Min. 9.51551 
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TR ON Yah 


The Elevation of the Pole, and Declination of the Sun being otven, 
to find the juſt quantity of Twilight. 


N this Diagram, let LG M K repre- 

ſent the Meridian, G A H the Ho- 
rizon, L the Zenith of the Place, M 
the Nadir, R A K the Equator, P the 
North Pole, O the Sun's Place in the 
Summer, X O the Depreſſiort of the 
Sun under the Horizon, 18 Deg. when 
the day-light 1s firſt of all ſaid to 
break forth . 

Now let us ſuppoſe, in the Latitude of 52 Deg. andan half, the 
Sun to be in o Deg. v , having North Declination 11 Deg. 
zo Min. we ſhall then have in the Triangle O P L all the ſides 
oven, to find the Angle L P O, therefore, work thus : 


.1.. FP O 782 3o' Chm. of* © Decl. S. 9.9911 
—_ PL37 3o Com. of the Eley. S. 278445 FAA, 


—_— —_c— 


Difference 41 ©) 19.77 564----1 
Baſe L O 180 O 20.00000--..9 


Sum 149 o Semiſum 749 3o 9g.g8391 
Diff. 67 o Semidift. 73 JO 3.24189 (Add. 


' 19.72580--3 
Arch Correſpondent 7o Deg. 46 Min. 19.95016-.--4 
The half 9.97508 
Whole double 141. 32 is the Angle L ÞP O, which converted 
into Time, maketh 9 Hours, 26 Min. 8 Sec. which is the time 
of Twilight, or Day-light ending, when the Sun enters Tawrms 
in the North Latitude of 52 Degrees and an half, 6 
But if it be required to find the time of Twilight, when 
the Sun hath South DecL.nation, then Subſtract the quantity of 
the Sun's Depreſſion under the Horizon, 15 Deg. from the Qua- 
drant go Deg. and there will remain the diſtance of the Sun 
from the Nadir 72 Deg. which done, the Operation will (in 
a manner) be the fame as before. 


EXA4MPFLE. 


Let us ſuppoſe the Sun be inthe oppoſite 
point to the former, viz. in o Deg. n, 
having South Declination 11 Deg. 30 
Min. whereforc in the "Triangle Z X M 
we have given, (1.) Z X the Comple- 
ment of the Sun's Declination 78 Deg. 
z3o Min. (2.) X M the diſtance of the 
Sun from the Nadir, 72 Deg. (3) Z M 


— a. _ 


_——__c 
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' the Complement of the Elevation, 37 Deg. 3o Min. hence to 


| 
| 


find the Angle, X Z, M the work will ſtand thus : 


Z X 1789 3o' Com. © Decl. S. 9.99119 
Sides) 7 M 37 3o Com. Elevar. S. 028445 FA, 


Difference 41 O 19.77 564----1 
Baſe X M 72 © 20.00000-----2 
Sum 113 o Semi. 562 Jo 9.92110 
Diffe. 31 6 en. 15 206 0.42690 74d. 
; 19.3 4800----3 
19.57236---4 


The Correſp. Arch, 379 40'. The half 9.78618 


Whoſe Double 75 Deg. 20 Min. 1s the Angle M Z X, which 
in Time is 5 Hours, 1 Min. 20 Sec. for the Time of Day-break, 
when the Sun enters nt, in the Latitude of 52 Deg. and an hal, 


PROB. VIL 


The Latitude of the Place, and the Sun's Declination being given, 
to find the Time when he will be Eaſt or Weſt. 


N this Diagram, let ABCD 
repreſent the Meridian, F G 
the EquinoQtal, BD the Horizon, 
HN K an Arch of the Sun's Me- 
ridian, A Z C the vertical Circle 
of the Eaſt and Weſt Points, E N 
M a Parallel of Declination ; and 
laſtly, the oe 6 AHN, an Arch 
ofthe Equinoctial ; F Ps the term 
deſired. | 
I et us ſuppoſe the Sun in © Ge- 
ni, having North Declination, 
20 Deg. 13 Min. and it's required to find the time when he 
will be due Eaſt or Weſt in the Latitude of 52 Deg, and an halt. 
[Therefore 1n the right Angled Spherical "Triangle A H N are 
given, (1.) A H the Complement of the Pole's tlevation, 37 
Deg. 3oMan. (2.) H N the Complement of the Surrs Declination, 
69 Deg. 47 Min. then I fay, 


As the Radius 10.00000 

. To the Cotangent of H N 69 Deg. 47 Min. 9.56615 

So the Tangent of A H 37 Deg. 3o Min. 9.88498 
To the Sine of A H N 


73 Deg, 35 Min. - 9.45113 


Which reduced into Time, giveth 4 Hours 54 Min. 20 Sec. 
at which moment in the Afternoon, the Sun will be due Welt ; 
and laſtly,if you ſubſtralt the Hours andMin. thus-found from 1 2, 


there 


— — — 


"—_ 


- [vation A H 37 Deg. 3o Man. [2.) 'The Complement of the Sun's |, 


Is 
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there remaineth 7 Hours, 5 Min. 4o Sec. for the Time in| 
the Morning when he is due Eaſt. 


rF AUD. IA. 


The Elevation of the Pole, and Declination of the Sun being given, 
to find the Sun's Altitude when he cometh to be due-Faſt or Weſt. | 


N the former Diagram, the Sun's Altitude when he is due- 
Eaſt or Weſt, is ſhewed by the Arch N Z, wheretore in the 
riangle Z Q N we have given, (:.) The Sun's Declination in 
o 0, 20 Deg. 13 Min. (2.) The Angle of the Pole's Elevation, 
_ Q, 52 Deg. 3o Min. hence to find his Altitude Z N, 
i ay, x 


As the Sine of the Angle Q ZN, 52 Deg. 3o Min. 9.89946 

1 To the Radius, go Deg. 1 0.00000 

So the Sine of the © Decli. QN, 20 Deg. 13 Min. 9.53854 
To the Sine of his Altitude ZN, 25 Deg. 49 Min. 9.63908 


2 WW ® 


The Elevation of the Pole, and Declination of the Sun being given, 
to find the Sun's Altitude at the Hour of Six. 


N the Diagram of the 8th Problem, we have known, in 
the Triangle A I H, (1.) The Complement of the Pole's Ele- 
Declination H I 69 Deg. 47 Min. Hence the Hypothenuſe A I 
is inquired, therefore I ſay, 


As the Radius, go Deg. I 0.00000 
Tothe Coſine of H I, 69 Deg. 47 Min. 9.53854 
So ilic Coſineot A H, 37 Deg. 3o Min. 9.89945 
To the Coſineof AI, 74 Deg. 5 Min. 9.43800 


' Whoſe Complement TI O, 15 Deg. 55 Main. is the Sun's Alter 
tude at the Hour of Six, when he enters Gemini, in the Latitude 
of 52 Deg. andan half. 


PRQOB. XI. 


The Latitude of the Place, and Declination of the Sun being given, 
to find the Sun's Azimuth at the Hour of Six. 


N the right Angled Spherical Triangle A H I of the laſt 
Diagram, we have known, (1.) A H the Complement of 
the Pole's Elevation 37 Deg, 3o Min. (2.) H I the Complement 
of the Sun's Declination 69 Deg. 47 Min. Hence to find the 
Azimuth of the Sun at the Hour of Six, repreſented by the An- 
ge H A I, I fay, 


I' 11 As 


he EET 
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As the Radius, go Deg. 10.00000 
To the Sine of A H, 37 Deg. 3o Min. 78445 
So the Cotangent of H I, 69 Deg. 47 Main. 9.56615 


To the Cotangent of H A I, 77 Deg. 22 Min. 9.35060 


Which is the Azimuth of the Sun from the North part of the 
Meridian, at the Hour of Six, when he enters Gemizi, in the 
North Latitude of 52 Degrees and an halt. 


P-R O B. XIL 
The Elevation of the Pole, the Declination of the Sun, and his Di- 
at any time aſſipned. 
In this Problem are Three Cates. 
Firſt, If the Sun be in the firſt Point of Aries or Libra. 


N this Diagram, let P M R repreſent the Meridian, A Z 0 
the Equator, M 7, R the Horizon, 
H the place of the Sun, A H his diſtance 
from the Meridian, which (for Example 
ſake) let us here ſuppoſe to be two Hours, 
or 30 Degrees. : 
Wherefore in the Triangle P A H, we 
have'given, (1.) A P'the diſtance of the 
Zenith from the Equator, equal to the 
Pole's Elevation, 52 Deg. 3o Minutes. x 
(2.) AH the diſtance of the Sun from | 


4" Meridian, 3o Deg. Hence to find the Sun's Altitude L- H, 
I lay, | : 


As the Radius, go Deg. 


I0,00000 


To the Coſine of A H, 3o Deg. 9.93753 
So the Coline of A P, 52 Deg. 3o Min. 9.78445 
To the Coſine of P H, 58 Deg. 11 Min. 9.72198 | 


Whoſe Complement L H, 31 Deg. 49 Min. is the Sun's Al- 
titude required. | 


ov, mW. 


In the Diagram annexed, let G L 7 R repreſent the Mert 
dian, A FE C the EquinoQial, F the North Pole of the World, 
LER the Horizon, G the Zenith, B H D a Parallel of the 
Sun's Declination, F H O the Meridian of the Sun, B HB FH 


the diſtance of rhe Sun from the Meridian of the place, of. 
the 


—_—. 
WESATS —_— 


ſtante from the Meridian being <iven, to find the Sun's Altitude| 


Secondly, When the Sun is in the North Signs, Y, ©, I, S, | 


b 


| 


\ 
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the Sun's Declination North, G F the 

Complement of the Pole's Elevation. 
Let it be required to find the Sun's A/ Eq. | 
Ititude at 9 of the Clock before Noon, TR 

Altitude at 9 of the Clock betore Noon [R 


when he enters Gemzzi, in the North T—==—=—|R 
Latitude of 52 Deg. 3o Min. where- "OO 
fore in the Triangle F G H we have \ C 
known, (1.) G F the Complement of Na 

the Pole's Elevation, 37 Deg. 3o Man. £ 

(2.) F H the Complement of the Sun's Declination, 69 Deg. 
47 Min. (3.) The comprehended Angle G F H, thediſtance of 


the Sun from the Meredian 3o Deg. Hence to find G H, and 
| conſequently the Sun's Altitude N H, I fay, 


(1.) 
As the Radius, go Deg. | I0,.00000 
To the Tangent of F G, 37 Deg. 3o Min. 9.88498 
So the Coline of the Angle G FH, 3o Deg, 9.93753 


To the Tangentgof F K, 33 Deg. 36 Man. 9.82251 


From the Complement of the Sun's Declination F H, 69 Deg. 
47 Min. Subſtrat F K, 33 Deg. 36 Min. there remains K H 
36 Deg. 11 Main. 


þ 


(2.) 
As the Coſine of F K, 33 Deg. 36 Min. 9.92060 
Tothe Coline of G F, 37 Deg. 3o Min. 9.89946 
So the Coſine of KH, 36 Deg. 11 Min. 9.90694 
: | 19.80640 
To the Coſine of G H, 39 Deg. 45 Min. 9.88580 


Whoſe Complement N H, 50 Deg. 15 Min. isthe Sus Alti- 
tude above the Horizon, at 10a Clock in the Morning, or at 2 in 
the Aijiernoon, when he enters Gemini, in the Latitude of 52 
Deg. and an haij, North. 


Thirdly, Whea the Sun is in the Southern Sins, =, m, T, 
WW. at, X 
3  X-. 


Suppoſe the Sun in the Winter Seaſon be in the oppoſite Point 
to the former, having Southern Declina- 
tion, 20 Deg. 13 Min. and be allo diſtant 
from the Meridian 3o Deg. therefore 1n 
this Diagram, we have given, in the ob- 
lIique-angled "Triangle G F H (1.) F G as 
before, 37 Deg. 3o Min. (2.) F H 110 
Deg. 13 Min. the ſum of the Quadrant 
added to the Sun's Declination, (3.) The 
Angle G F H, 3o Des. Hence to tind the 
Sun's Altitude N H, 1 fay, as before. 

. 1113 
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(1.) 
As the Radius, go Deg. I 0.00000 
To the Tangent of F G, 37 Deg. 3o Main. 9.88495 
So the Coline of the Angle G F H, 3o Dep. 9.93753 


To the Tangent of F K,3 3 Deg. 36Min. as before 9.82251 


From the Arch F H, 110 Deg, 13 Min. ſubſtratt the Arch 
F K, 33 Deg. 36 Min. and there reſts K H, 76 Deg. 37 Min. 


(2.) 
As the Coſine of F K, 33 Deg. 36 Min. 9,92060 
To the Cofine of G F, 37 Deg. 3o Min. * 9.89946 
So the Coline of K H, 76 Deg. 37 Min. 9.36448 
19.20394 


Tothe Coſine of G H, 77 Deg. 16 Min. 9.43343 


Now the Complement of G H is NaH, 12 Deg. 44 Min. 
which is the Sun's Altitude required. 


F K OB, XIIL 


The Sun's Altitude, his Diſtance from the Meridian, and Declina-| 
tion being given, to find his Azimuth. 


N the oblique-angled Spherical Triangle G FH of the 2d Di- 
agram of the laſt Problem, we have known, (1.) G H the 
Complement of the Sun's Altitude, 39 Deg. 45 Min. (2.) The 
Angle G F H the diſtance of the Sun from the Meridian, 3o Deg, 
(3.) F H the Complement of the Sun's Declination, 69 Deg. 
47 Min. Then to find the Sun's Azimuth, I work thus : 


As the Sine of GH, 39 Deg. 45 Min. 9.80580 
To the Sine of the Angle G FH, 3o Deg. 9.69897 - 

So the Sine of F H, 69 Deg. 47 Min. 9.97238 

19.67135 


To the Sine of F G H, the Sun's Azimuth,47 D. 12M. 9.86555 


TAO MY. 


to find the Sun's Azimuth. 


N the oblique-angled Triangle G H F of the 12th Problem, 

Second Example, the Complement of the Sun's Altitude G H 

iS 39 Deg. 45 Min. the Complement of the Sun's Declination 

F H 69 Deg. 47 Min. and the Complement of the Pole's Ele- 

vation G F, 37 Deg, 3o Min. which known youmay trame your 
Operation thus : 


Sides | 


">. of 
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- 1. FGH 39 Deg. 45 Min. ' 9.80580} , ; 
SidesLGF 37 30 9.784455 Add 
Difference 2 I5 I9.59025----I 
Baſe FH 69 47 20.00000-==--2 
Sum 72 2 Semi. 369 'Þ 9.76939 FOR 
Difference 67 2 2 Del. 33 a6 4s Add 
19.5143 2-----3 
I 9.92407J--——4 
The Correſp, Arch 669 to half 24' 9.96203 


Whoſe double 132 Deg. 48: Min. is the Angle F G H, now 
the Complement thereof 47 Deg. 12 Min is the Angle B GH, 
which is the Sun's Azimuth as before. 


The End of the Second Part. 


THE | 
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THE 


Art of Surveying, 


BOOK. VIL 


PAR T UI. 


INTRODUCTION. 


V 7 E now proceed to give our Surveyor ſome Problems 


of Horologiooraphy, ſhewing how to Calculate and 
Deſcribe the Horizontal, and all forts of Mural 
Sun-Dials, whether Diref? or Declining : And 
(though 1t is not our intention in this place to Treat of the whole 
Art of Dialling, yer) we ſhall ſhew him, how he may deſcribe 
the moſt uſual ſorts,” which are the Horizontal, the dire& North 
and South, and the Eaſt and Welt Plans, together with the ere& 
North and South Plans, declining Eaft and Welt to any Decli- 
nation given, according to the Projettiqp of the Sphere. 


PROR L | 
To Deſcribe the Horizontal Dial. 


Irſt we ſhall begin with the Horizontal, which is ſuch a 
Plane, as is Parallel to the Horizontal Circle of the Sphere, 
whoſe Poles lie direQtly in the Zenith and Nadir of the place of 
your Habitation. 
Before we come to the Calculation of the Hour-diſtances, 
draw the Meridian Line C A B, and croſs the ſame with the 
Line D E, at right Angles, .in the Point A, which Interſection 
muſt be the Centre of your Dial, and the Line ſo drawn, v:z. 


D E 3s the Six a Clock-Line, then to draw the orher Hour- 
Line, fay, 


AS 
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As the Radius, 1s to the Sine of the Pole's Elevation ; 
So 15 the Tangent of the Hour-Lines at the Role, 
To the Tangent of the diſtance of the Hour from the Meridian. 
Let the Queſtion be to Supputate the diſtance of the Eleven, 
or One a Clock Hour from the Meridian in the Latitude of 52 
Deg. and 3o Min. therefore according to the former Analogy, it 
may thus be Reſolved. - 
Radius go Deg. | I0.00000 
Sine of the Pole's Elevation, 52 Deg. 3o Min. 9.89946 
Tangent of the EquinoQtial diſtance of One Hour from the 
Meridian 15 Deg, 9.42805 
Tangent of the Hour from the Meridian, 12 deg. 9.32751 


After this manner may you find the diſtance of 2 and 10 of 

|the Clock, and of 3 and 9 of the Clock, and fo of the reſt; 
only you are to remember, that the Equinactial diſtance of 1 a 

| Clock 1s 15 Deg. of 2 a Clock zo Deg. of 3 a Clock 45 Deg. 
- a. Clock 60 Deg. of 5 a Clock 75 Deg. as 1n the following 
able. | 


'D 


The diſtance of the Hour-Lines from the Mcridian being now 
found, you may project them into the former Scheme thus. 


Take with your Compaſles 60 


diſtances before found by Calcula- 


tion 
? 


Deg. from a Line of Chords, and | xtgurs Equin. | Hour 
with the ſame Extent, ſetting one diſtanc. } Arches. 
Foot in the Centre A, with the ITY a 5 Ht 
other deſcribe the Circle. D O E, | on _ 
which done, take from the ſame - : 0... : - 
Scale of Chords, all the Hour-di- | *? 7 * g ” 
ſtances, and placing one foot of { 5 Jy : 3 | | 
your Compaſſes in O, (where the 4 2 þ 1 

| Circle Interſeats the Meridian) / $1.95 Y 
with the other ſet out the Hour : & odfE=t 5 nl Bo 


— 


a 
Ln A— 
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| tion, both ways upon the Circle D O E, then drawing ſtreight 
| Lines from — A, to thoſe Pricks in the Circle, you ſhall 
have the true Hour-lines deſired. 

Laſtly, From the ſaid Line of Chords, take the Pole's Eleya- 
tion, 52 Deg, 3o Min. and ſet it from O to P, drawing the Prickt 
Line A P H, which ſhall repreſent the upper edge, or height 
of the Style; ſo will Z A H be the true Pattern of the Cock, 
or Gnomon of your Dial, which ere& at right Angles over the 
12 a Clock Line, and fo is your Dial finiſhed. 


P-ROB. I, 
To deſcribe the Eredt, Diredt North or South Dial. 


He making of this differs very little from the Horizontal, 

only there in the Calculative part, you took the Pole's Ele- 

vation, but here you muſt take its Complement, and inſert only 
12 Hours, as will appear by the following Figure. 


Let the Queſtion again be to Calculate the diſtance of 11, or 
1 a Clock from the Meridian, in the faid Latitude of 52 D. 3o Min. 


= 


* Io 4k il £12 XI &k 2 # 


The Calculation. 
As the Radius, go Deg. . T0.00000 
To theCofine of the Pole's Elevation, 529 3o' 9.78445 
So the Tangent of the diſtance of one Hour fromi the Meri- 


dian, 15 Deg, 9.42805 
To ch dogs MW Hour Archfrom 12, 9® 16' 9.21250 


According to the hike Order are the reſt of the Hour Arches 
found, as in the Table. 


The 


——_— 


dC _— 
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The diſtance of the Hour-Lines — 


from the 12 a Clock Line being | Hours | E9uin- | Hour 
now found, you muſt Project them diſtanc. | Arches. 
into the Dial after the ſame man- | | | 
ner, as we ſhewed in the Hori- 7 bs SO Db” 
zontal, only for the height of the |". [75 ©} 9.26 
Style, you are to take the Com- [40 . -HIIO - GL9Y 190 
plement of the Pole's Elevation , | ; 2 25 O28 0 
37 Deg. 3o Min. and then work SEE. MP - be 
as before, as you may ſee by the | / ; 2 "Y 
Diagram. 9o olgo © 


PROB. UI. 


To Deſcribe the dire Eaſt or Weſt Dial; 


Dial may moſt exaQly be projected by a Line of Natural 
ngents, but we ſhall here give you that way which is more 
eaſie, and fitting all Capacities. 


ÞF'o draw the Horizontal Line of the Plane A B, and this 
a 


ST FF * BH © 


Let the Subflylar Line (which ſtands in the Line of 6) make 
an Angle therewith, equal to the Latitude of the Place, as 6 C B, 
[ ſo that it may point exa&ly to the Pole of the World ; then from 
the point C, draw the Line H C K, at right Angles to the 6 a 
Clock Line. Next upon C, as a Centre, deſcribe a Circle, whoſe 
Radius ſhall be equal to the height of the Style G F, which prick 
off from O to E, from F to D, from E to G, and from G twice 
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'to K. Laſtly, Lay a Rular from P to D, and it will Interſet 
' the Line H K in the point R, where make a prick for the 7 a 
| Clock Line. Again, Lay the Rular from Þ to E, andyou ſhall 
find it to cut the Line HK in S for the 8 a Clock Line. The 
9 a Clock Line is at the point F, the 10a Clock Line at the point 
'G, and the 11 a Clock Line at the point K ; then from every 
| of the faid points draw Lines parallel to the ſubſtyle, or Hour-Line 
of 6, and you ſhall have {ix of the Hour-Lines inſerted. Laftly, 
Make the Hour-Lines of 5 and 4 in the morning, as far diſtant 
from the Subſtyle towards the Left-Hand, as the Lines of 7 and 
$ are towards the Right, and then is your Dial compleatly fi- 
niſhed ; only remember to fet your Gnomon erett over the Line 


but Decline therefrom, then it will be neceſſary to ſhew how 
to find the Declination thereof, which may be obtained ſeveral 
ways, both by the aſſiſtance of Inſtruments, and other ways. 
Firſt, If you have no Inſtrument, you may take a plain Board, 
having one ftreight ſide, which apply to the Wall where you 
intend to ſet your Dial, where fix it Horizontal, as near as you 
can ; then abour the middle thereof ſet one foot of your Com- 
paſſes, and deſcribe a Circle, in the Centre whereof ere&t a 
Wyre of a convenient length,- which done, obſerve in the fore- 
noon, when the end of the ſhadow thereof toucheth the ſaid 
Circle, and there make a prick; and in the afternoon, when 
the ſhadow of the top of the Wyre returneth to the ſame Circle 
again, make another prick therein, then with your Compaſſes 
meaſure the middle between theſe two pricks, andthere make a | 
mark ; then from the Wyre, or Centre, to that mark, draw a 
ſtreight Line, which ſhall repreſent the Meridian. Next from 
the Wyre extend another Line through the Circumference of the | 
ſaid Circle, to make right Angles upon the Plane, or ftreight 
edge of your board, which Line may be called the Axis or Pole 
of the Plane. 
Circumference of the Circle , is the : true Declination of the 
Plane, which you may know at firſt ſight, whether it be North 
or South, by ocular InſpeCtion only. 


1 


FA O © Iv, 


To find the Declination of a Plane, 


F the Plane whereon you are to make your Dial, behold 
neither the Eaſt, Weſt, North or South Points of the World, 


Laſtly, The diſtance of theſe two pricks in the 


EXAMPLE. 


Let SNDE repreſent the face of the Plane, whereon I am 
| 


\ 


to make my Dial, to which I apply the ſtreight edge of the | 
oarc 
| | 


mt 
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| Thoard D E, as in this Figure. 

Then about the middle of the Fromm EN 
board DEV Q, v:z. at A, I F 2 OY 
ſet one foot of my Compaſſes, 
and with the other (opened to 
6oDeg.upon my Line of Chords) 
I deſcribe the Circle ZBH C, 
inthe Centre whereof A, Ierect 
. |a Wyre, as A O, which done, I 

find by Obſervation, that the 
. [ſhadow of the top of the Wyre, 
toucheth the Circle in the Forenoon, at the point B, where I 
make a little mark. Likewiſe I obſerve in the Afternoon, that 
it toucheth the ſaid Circle in the point C, then I meaſure their 
diſtance with my Compaſſes, and ſet the half thereof from B or 
C to X, and drawing a Line with my Rular from A to X, we 
ſhall have the Meridian Line K A X exaQly deſcribed. 
| Laſtly, Opening my Compaſſes, I take the diſtance Z XN, which 
T apply to my Scale of Chords, and find the Arch thereof 18 
Deg. 1o Min. and ſo much is the Declination of the Plane E D 
NS, which you may ſee by the Meridian Line K X, 1s towards 
the "= This then is a South Plane declining Weſt, 18 Deg. 
10 Mn. ; 

Although this way of finding the Declination of a Plane, is 
moſt eaſte, yet becauſe it requires Obſervation both in the fore- 
noon and afternoon, ſo that it cannot be effected without ſome 
[conſiderable time, I ſhall now ſhew you another way or two, 
how to perform the ſame at one Obſervation. ; 


Otherwiſe. 


You may find the Declination of any Plane by the Sun's Azi- 
muth ; for, take his Altitude with a Quadrant, and by the laſt 
Problem of the former Part, calculate his Azimuth ; at the ſame 
inſtant, apply one edge of the Quadrant to the Plane, that the 
Limb thereof may be towards the Sun, then placing the Quadrant 
as near level as you can, hold up a Thread and a Plummet, in 
ſuch wiſe, that the ſhadow of the Thread may fall upon the Cen- 
|[treand Limb of the Quadrant, then will the ſhadow ſhew upon 
the Limb how many Degrees the Sun 1s diſtant from that ſide of 
the Quadrant which repreſents the Axis, or Pole of the Plane, 
_ may be called the diſtance of the Sun from the Pole of the 

ane. ; 

Again, At the ſame inſtant obſerve the Sun's Altitude by your 
Quadrant, by which you may get his Azimuth from the South 
point, as is ſaid before. Then to find the Declination, obſerve 
the two following Rules. 


x, If the ſhadow fall between the South, and the Perpendicu- 
lar ſide of the Quadrant, that repreſents the Axis of the Plane, 
K kk2 then 


| 
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then add the diſtance of the Sun from the Pole of the Plane, and | 
his Azimuth together, the ſam 1s the Declination of the Plane, 
; Which 15 upon the ſame Coaſt the Azimuth is, as for Example. 


EASMEPFEE TL 


Let us ſuppoſe the Horizontal diſtance of rhe Sun from the Pole 
of the Plane be 20 Deg. and the Sun's Azimuth from the South 
be 42 Neg. Therefore from hence to find the Declination, I de- 
' ſcribe the Circle B P.C'M, whereupon I draw the Diameter 
'B AC, repreſenting the Horizontal Line of the Plane, and crofs 
1r at right Angles in the Centre A, with the Diameter M A P, 
which repreſents the Pole of the Plane. 
"Then with my Compaſles,, I take from 
the Scale of Chords, the Horizontal 
diſtance, or diſtance of the Su from 
the Pole of the Plane, 20 Deg. and 
'{et it from P to G, and then from G 
to S ſet off the Sun's Azimuth, 42 Deg. 
which done, draw the Diameter SN, 
and crols it at right Angles with the f 
Diameter E A W, fo will S repreſent x 
the South, N the North, E the Eaſt, p G 
and W the Weſt. Now foraſmuch as 

the Line of the ſhadow of the Thread G A, falleth between P 
the Pole of the Plain, and S the South point ; therefore accor- 
ding to the former Rule, I add P G the Sun's diſtance from the 
Pole of the Plane 20 Deg. to G S the Sun's Azimuth, 42 Deg, 
and the ſum P S 62 Deg. is the Declination required, which is 
towards the Welt, as the Figure it {elf ſheweth. 


2, If the ſhadow fall not between the South and the Axis of 
the Plane, then the difference of the diſtance and Azimuth is the 
Declination of the Plane ; and if the Azimuth be the greater of 
the two, the Plane declines to the ſame coaſt whereon the Azi- 
muth is ; but if it be the leſſer,then the Plane declineth to the con- 
trary Coaſt to that whereon the Azimuth is, as you may ſee by 
this Example. | 


EXSMPEE I 


Admit the Sun's diſtance from the 
Pole of the Plane be taken in the after- 
noon 70 Deg. and the Sun's Azimuth 
from the South be then given, 44 Deg. 
Therefore, as before, I draw the Cir- 
cle MCP B, and from P to H, I ſet 
off the Sun's diſtance from the Pole 
of the Plane 70 Deg. and from H to 
S the Sun's Azimuth 44 Deg. now be- 
cauſe the South point doth fall berween 


P the 


# ©. 
VET 
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[P the Pole of the Plane, and H the diſtance of the Sun from the 


Pole of the Plane ; therefore (according to the Rule) I ſubſtrat 
the Sun's Azimuth H S, 44 Deg. from H P- the diſtance of the 
Sun from the Pole of the Plane, and there remaineth S P 26 
Deg. the Declination defired ; which is towards the Eaſt, as you 
may perceive by the Figure. So that this 1s a South Plane de- 
clining Eaſt 26 Degtees. 


EXAMMEFLE Bk 


Although the two former ways are exact, if they are but wa- 
rily performed, yer in regard they cannot be effetted without the 
help of the Sun, I ſhall therefore ſhew how you may ſpeedily 
find the Declination of any Plane by the Needle, whether the 
Air be clear or nor. | 

Apply the North fide of the Inftrument, wherein the Needle is 


placed unto the Wall,and hold it Horizontally, as near as you can, | 


that the Needle may have free liberty to play to and fro, and 
when it ſtands, obſerve upon the Limb of the Chard, over which 
it moves, upon what Degree the Needle ſtands, for that is the 
Declination reckoned from the South. And if you would know 
the Coaſt, obſerve that if the Needle ſtand upon the Eaſt ſide the 
Meridian Line, then is the Dechnation of the Plane Welt, but if it 
ſtand on the Weſt ſide the Meridian Line, the Declination is Eaſt, 
according to the quantity thereof. 


PROB. V. 


To deſcribe the North and South ereft Declining Dial, according to 
its Declination Eaſt or Weſt, 


Irſt the Declination of the Plane, whereon you intend your 

Dial, is to be ſought, as was ſhewed in the laſt Problem, 
which being attained, we ſhall come to the Declination of the 
Daal it ſelf. 

Let us ſuppoſe the Elevation of the Pole to be 52 Deg. 40 Min. 
and the Declination of the Plane whereon I am to make my Dial, 
be 24 Deg. towards the Weſt, (ſuch was one of the Dials I lately 
made for the Right Worſhipful Sir Eraſmus de la Fountain, at 
- "Sov in the County of Leiceſter) therefore, becauſe the 
Declination is Weſt, the Style muſt ſtand on the Eaſt fide the 
Meridian, or Hour-Line of 12, (but if the Declination had been 
Eaſt, it ſhould have ſtood on the Welt ſide thereof). But be- 
fore we can come to the Calculation of the Hour-diſtances, there 
are three things to be known, (1.) The Elevation of the Pole 
above the Plane, commonly called the height of the Style; (2.) 
The diſtance of the Subſtile from the Meridian ; {3.) The In- 
_—_ of the Meridian of the Plane to the Meridian of the 
place. 


The 


"350 The Art TSURVETING. _ 


> 


| The Calculation. 


; (1 I 
As the Radius, go Deg. 10.00000 
To the Coſine of the Elevation, 529 40: 9.78279 
So the Coſine of the Declination, 24 Deg. 9.96073 
To the Height of the Style, 33? 38 


9.74352 
(2.) 
As the Radius, go Deg. I0.00000 
To the Sine of the Declination, 24 Deg. 9.60931 
* Sothe Cotangent of the Elevation, 529 40' ' 9.88236 


To the Tangent of the Subſtile's diftance from 9.49167 
the Meridian, 172 14 


(3.) | 
As the Radius, go Deg. 10.00000 
To the Sine of the Pole's Elevation, 52 2. 4o' 9.90043 
So the Cotangent of the Declination, 24 Deg. I0.35142 
To the Cotangent of the Inclination of the 10.25185 
Meridian, 29 Deg. 15 Min. 


Theſe things thus tound, we ſhall next proceed to the Calcu- 
lation of the Hour-diftances : But firſt we are to conſider, That 
the Angle between the Meridians was found to be 29 Deg. 15 
Min. and becauſe the Hour of One 1s diſtant from the Meridian 
15 Deg. and the Hour of 'Two 3o Deg. therefore I conclude the 
Subſtile will fall between one a Clock and two; and if I Sub- 
ſtrat 15 Deg. from 29 Deg. 15 Min. the Remainder will be 


14 Deg. 15 Min. the diſtance of the onea Clock-Line from the 
Subſtile. 


Again, The diſtance of two of the Clock from the Meridian, 
is 3o Deg. from which 1f 1 Subſtraft, 29 Deg. 15 Min. the di- 
ſtance of the two a Clock from the Subſtile, will be o Deg. 
45 Min. Theſe things being now known, the reſt of the Hours 
are found by a continual addition of x5 Deg. for every Hour, (and 
for every halt hour 7 Deg. 3o Min. &c.) as by the following 
Table you may perceive. Laſtly, To find the diſtance of each 
 Hour-Line from the Subſtile, we ſhall give an Example for one 
'of the Clock, whoſe EquinoQtial diſtance from the Subſtile, is 
(as in the following Table) 14 Deg. and 15 Min. 


| The Calcalation. 
As the Radius, go Deg. 
' To the Sine of the Height of the Stile, 332 38' 
So the Tangent of the diſtance of one Hour, from 
the Subſtile, 14 Deg. 15 Min. 9.40476 
To the Tangent of the Hour Arch from the 9.14819 
* Subſtile, 8 Deg. 


10.00000 


9.7434t 


After 


| 


The Art of SURVEYING. 261 
After the fame manner we have Calculated | the following Ta-l_ | 


ble, by. which the Dial is moſt eaſily projected, as we ſhall here- 
under ſhew. Be 6 


7 cr the ay + cnt | own Ts 
ine B as in the followin k 4 TD o_ 
Figure) and _ = moſt _ Hours | diſtanc. | Arches. 
venient place thereof, as A ; let | 
fail the Perpendicular A H, which * 1 £9 7 39 
{hall repreſent the Meridian Line F Uh 4 3 : 
of the Plane. Then take 60 Deg. wy ” 57 
from a Line of Chords, and ma- 1» as veto 'P 
king the Centre, draw _— — Ae ; 5 
circle, B Z C, In this Circle . 4; 
from Q to Z prick down the di- | ,, | Mid: [Subſtile 
ſtance of the Subſtyle from the 
—_ which was _ be- . : 

ore, 17 Deg. 14 Min. and from 
the  ubAlyle'Z, in the ſame Cir- 2 q5 43129 37 
cle, I ſer off the height of the | 

Style to O, 33 es 38 Min. fo 7 a8 
ſhall Z A O repreſent the Cock 

of the Dial. Then from the fame Scale of Chords, take off with 
your Compaſſes, the ſeveral Hour-diftances, as they are ready Cal- 
culated in the Table, viz. 8 Deg. o Min. for 1 a Clock; 17 Deg. 
14 Min. for 12 a Clock ; 28 Deg. 21 Min. for 11 a Clock, and 


An Erett Dial, Declining from the South, Weſtward 24 Deprees. 


iis I GY . ey 4 


L . 


7 Pn” £6 


ſo of the reſt, and prick them down from the Subſtyle, in the 
Circle B Q C, by help of your Line of Chords. | Laſtly, Draw 
ſtreight Lines from the Centre A, to thoſe ſeveral Points, and you 
ſhall have the true Hour-Lines, which was deſired. 


PROB. 
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PROB. VI. 


The Calculation and Projettion of an Ereft South Plane, declinins 


Eaſtward, 81 Degrees. 


Ccording to this Method, I {hall here take, the Style may 
be ſo proportioned, by the Diſcretion of the Artiſt, to fill 
any Plane, by bare Inſpection. 


The Firſt thing to be found, is, The diſtance of the Sub- 
ſyle from the Meridian : Secondly, 'The Elevation of the Pole 
above the Plane, commonly known by the name of the Style's 
height : And Thirdly, The Plane's difference of Longitude, or 
Inclination of Meridians : The Calculation follows. 


I. For the Subſtyle's Diſtance. 


As the Radius, go Deg. 10.00000 
To the Sine of the Plane's Declination, 81 Deg. 9.99461 
So the Cotangent of the Pole's Elevation, 529 4o' 9.88236 


To the To of the Subſtyle's Diſtance from 9.87697 
the Meridian, 372 . 


IT. For the Styles Height. 


As the Radius, go Deg. I0.00000 
To the Coſine of the Pole's Elevation, 529, 40 ' 9.78279 
So the Coline of the Plane's Declination, 819 , 9.19433 
To the Sine of the Style's Height, 52 27' .97712 


INI. For the Plants Difference of Longitude. 


As the Radius, go Deg. I 0.00000 
To the Sine of the Pole's Elevation, 529 4o' 9.90044 
So the Cotangent of the Plane's Declination, 8x0 9.19971 


To the Cotangent of the Inclination of the 9.10015 
Meridians, 829 , 49! 


Theſe things being found, Draw a Perpendicular Line upon 
the Plain, as A B, and with 60 Degrees taken from a Scale of 
Chords, ſetting one Foot in A, deſcribe the Arch C D; then 
take in your Compaſſes, (from the ſame Scale of Chords) 37 Deg. 
the Subſtyle's Diſtance, and ſet it from C to R, and draw the 

rickt Line A R for the Subſtyle ; this done, Take from the 
ale of Chords, 5 Deg. 27 Min. the Style's Height, and fer it 
from the Subſtyle, where it interſeRs the Circle, as from R to S, 
and draw the Line A. S for the Stite ; then conſider the bignefs| 
of your Plane, fo as you may Augment the Style, that the Hour-] 


Lines may fill the Plane, which in this Example, or Dial, we| 


{hall raiſe 9 Inches, as the Line E Z, parallel to the Line $ G 
0 


T0 WII. ha —_— 


— 


{ 
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ſo will the Style be augmented ; then make choice of two Points | 
in the Subſtyle,as at F and G, anddraw the two Contingent Lines, 
as M M and K K at right Angles with the Subſtyle ; then 


1 


meaſure the Height of your augmented Style, in both the Con- 
tingent Lines, in Inches and Decimal parts, as from G to E, 
which I find to be 14 Inches, and from F to Z 11 Inches, 
which two numbers are to be made uſe of in the Calculation 
of the ſeveral Hour-diſtances : Next, Conſidering the Inclination 
of Meridians was found, 82 D. 49 M. therefore allowing for 
every Hour 15 Deg. being the Angle at the Pole, ſo that I find 
the Subſtyle will fall between the Hours of 6 and 7 ; for if I 


 |Subſtra&t 82 D. 49 M. from go Deg. (being 6 hours from the 


Meridian, for 6 times 15 is go) the Remainder 1s 7 D. 11 M. 
tor the Diſtance of the 6 a Clock:Line from the Subſtyle, bong 
the Angle at the Pole for that Hoar ; fo likewiſe if 1 Subftra 

75,Deg. (the Angle at the Pole for the Hour of 7) trom 82 Deg. 
49 M. the Remainder is 7 D. 49M. for the Angleat the Pole for 
the Hour of 7 ; thus, having thefe things, we ſhall proceed to 
Calculate the ſeveral Hour-diſtances from the Subſtyle , 
which are to be ſet off from the Subſtyle in both the Contingent 


by this Analogy. As the Radius to the Logarithm of the Style's 
Height in Inches, (in either of the Contingent Lines) ſo the 
Tangent of the Angle at the Pole, to the Logarithm in Inches 
tor Tor Hour-diſtance from the Subſtyle, and fo for the diſtance 


LL ET 


Lines, therefore two Arches muſt be Calculated for each Hour |. 


LII ho my 


YY 
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in Inches and Parts, in the other Contingent Line for the ſame 
Hour, as ſhall here be demonſtrated in the 6 a Clock Line, be- 


ing the firſt Line on the upper ſide the Subſtyle, whoſe Angle 
at the Pole was found 7 D. 11 M. \ 


The Calculation in the Contingent K K. 


As the Radius, go ” ; I 0.00000 

To the Logarithm of theStyle's Height,r1 Inch. 1.04139 

So the Tangent of 72 11' the Angle at the Pole. 9.10048 

To the Logarithm of 1,33 Parts of an Inch, 0.14187 
the Hour-Arch. 


The Calculation in the Contingent M M. 


As the Radius, go Deg. I0.00000 
To the Log. of the Style's Height, 14 Inches. 1.14612 
So the Tangent of 5 © 11' the Angleat the Pole. 9.10048 
To the Log. of 1. ,3% Inch. the Hour-Arch. 0.24660 


By this Analogy may all the reſt of the Hour-Lines be Calcu- 
lated by a continual Addition of 15 Deg. for every Hour ; for if 
I add 15 Deg. to 7 Deg. 11 Min. the Sum is 229 1n' for the 
Hour of 5 to be found by the ſame Analogy: Again, 15 Deg. 
Jaddedto22® 17, is 37 © 11, from which Calculation the Hour- 

Line of 4 is found,in the ſame manner muſt the Hour-Lines on the 
other ſide the Subſtyle be found, by uſing 7 2 49' the Angle at the 
Polefor the 7 a Clock-Line,which by the former Analogy will give 
the Hour-Arch for 7 a Clock, to which 7 2 49' add 15 Deg, 
and by the ſame Proportion find the Hour-Arch for 8, and fo by 
| the continual Addition of 15 Deg. uſed by the ſame Analogy, may 

the reſt of the Hour-Arches be found, which may moſt eaſily be 
projeQted into the Dial from the ſeveral Calculations, by taking 
the Hour-Arches in Inches and Parts, and placing them from the 
Subſtyle F and G, upon their proper Contingent Lines, through 


the Plane, the Gnomon, (or Style) ſet direaly over the Subſtyle, 
and the Work is finiſhed. 


Theſe areall the ſeveral ſorts of Mural Dials that are properly 

| affixed upon Buildings, which the Surveyor is very often put up- 
on to.do, but if he have a deſire to make a further progreſs in 

this Gnomical Science, I ſhall wholly recommend him to Mr. 

Leyboaurn's Dialling in Folio, where the Art is Treated of 

fully in all its parts, it being the only Piece in that Kind extant. 


| laſt Figure, remaining towardsthe Right Hand, will tell you how 
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PROB., VII 


To find the true Hour of the Day by the ſhadow of a Staff eretted | 
Perpendicularly upon plain level Ground, where the Sun doth ſhine, 
the Staff being divided into 16, 100, Gr 1000 Parts. 


is Problem may beſt be effeted by the following. Table, 
| which 1s Calculated by the Solution of a Plain Rettangled 
Triangle, according to the firſt Problem of the Third Book, for 
we have given, (1.) The length of the Staff C B 1000. (2.) The 
Angle of the Sun's Altitude, B A C, to find the Length of the 
Shadow A B. | 
Admit the Sun be in the firſt Point of Gemzz7, and at two a 
Clock in the Afternoon, it is required to find the length of the 
Shadow of the Staff. By the 13th Problem of this Book, the 
Sun's Altitude is found, 15 Deg. 15, repreſented by the Angle 
B A C; which known, with the length of the Staff B C tooo, 
to find B A, I fay, 


As the Radius, go Deg. Ah I 0.00000 
Tothe Corang. ofthe Angle, B A C, 15 2.15 9.91996 
So the Length of the Staff, B C 1000. 3.00000 
To the Length of the Shadow, 832. 2.91996 


According to this DoQrine was the following Table compoſed, 
which I ſhall here Explain. 

Firſt, The Staff or Gnomon is here ſuppoſed 
to be divided into 1000 equal Parts, and being 
ſet upright, the Table will ſhew (according to 
the Sun's Place) how many ſuch Parts, the 5 
length of the Shadow thereof is to contain, at B 335 — A 
any Hour of the Day. | 

Secondly, Ii the Staff be divided into 100 Parts, the Figures to- 
wards the Left Hand, ſhew the length of the Shadow, and the 


SOCT "ol 


much the Shadow is above ſo many even Parts, every 100. Part 
being divided into 10. 

Thirdly, But if the Staff be divided into 10 equal Parts, then the 
former Figure, or Figzires towards the Left-Hand, ſhews how 
many of thoſe Parts the Shadow of the Staff will yield at each 
Hour; and the two laſt Figures, towards the Right-Hand, being 
diſtinguiſhed from the former by a prick or Comma,will ſhew how 
much the Shadow is above ſo many even Parts, according to the 
Partition, of every of thoſe 10 even Parts into 100, | k 

But if upon your Staff of 10 equal Parts, you Subdivide each 
part into 10 more ; then will the fr{t Figure of the Fraction; next 
after the prick or Comma, point out how many of theſe Subdivi- 
ded Parts the Shadow ſhall contain, over and above the whole| 
Parts towards the Left-Hand. But to illuſtrate, and make this] 
more clear, I {hall add the following Examples; 
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The Uſe of the following Table. 


Seek the place of the Sun in the firſt or ſecond Column,towards 
the Left-Hand ; and having divided your Staff into 10 equal Parts, 
(as before was taught) fet it upright in ſome plain level place 
where the Sun doth ſhine, and then meaſure with your Staff, how 
many parts the ſhadow thereof contains, which tind out in the 
Table right againſt the Sun's place, and in the {ame Column over 
head, you have the Hour of the Day. 


I. Example, Where the Staff is divided into to00 Equal Payts. 


Suppoſe that upon the 1oth of March, when the Sunenters Aries, | - 
I ereft my Staff upon plain level Ground, and find the ſhadow 
thereof to contain 3130 Parts, (that is, three times the length of 
the Staff, and 130 Parts more) therefore ſeeking in the Table for 
the number of the ſaid Parts, againſt o Deg. of Y, I find the 
ſame in the ſeventh Column of the Table, under the Hours of $ 
and 4 ; fo that if the Obſervation had been in the Forenoon, it 
had been $ a Clock, but inthe Afternoon 4 a Clock. 


| II. Example, Where the Staff # divided into 100 Equal Parts, 


But if your Staff be divided but into 100 Parts, and you find the 
ſhadow thereof to be 313 of the ſame Parts in length, ſeek out 
the ſame in the Table, (leaving out the laft Figure towards the| 
Right-Hand) and it giveth the Hour of the Day as before. 


IT. Example, Where the Staff is divided into 10 Equal Parts. 


Laſtly, If your Staff bedivided but into to equal Parts, then the 
former Figures diſtinguiſhed from the other two, towards the 
aw; Hand, ſhew the length of the ſhadow, at the ſame time, 


to be 3x whole Parts, and 3o Parts of a 100, or 3 Parts of 10; 
that is, 3 times the length of my .Staff, and one whole part, and 
ſomething above a quarter of a part more, 

And if according to this Example, The ſame day I ſhould ſet 
up my Staff, and find the ſhadow thereof to contain 62 whole| 
Parts, and 67, which 1s about 3 of a part ; the Table will ſhew 
| | me, that *tis then 7 a Clock, if the Obſervation be in the Fore- 

noon, or 5 if it be in the Afternoon. 

But I need not add more here to Explain this matter, ſeeing 
the Table of it ſelf is ſo eafie, that what is already faid, may} 
ſuffice. And now having ſhewed my Surveyor, how he may 
find the juſt Hour of the day, at all times: by the help of the 
Sun: I ſhall here alſo ſhew him, how to find the true Hour of 
the Night by the Moon, Planets, and Fixed Stars, when they are 


{cen, after a moſt conciſe way, by "Tables of Right and Oblique 
Aſcenſions in 'Time, for that purpoſe. 


A 
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A TABLE ſhewing the Irue Hour of the 
Day, by a Plain Staff, Divided into 10, 100, 


or 1000 Equal Parts. 


\m——— 


(Bet. No. I1 IO () 6 7 6 
H.5 Aft.No. EY I 2 3 | 4 | 5 6 | ; 
nn | EP ATA 
S oo S| $5454 pct 7-50 9.88| 13-49 I9.25 29.97 | . $7.20 
2515 5-57} 6.08; 7-54} 9-92! 13:54} 19:34; 30-19} $7.99 
201 10 ron, 6.13] 7-59] 9.98] 13.65| 19-47| 30.47| 59.02 
15| 15 5-73 6.25 | 7-70| 10.12 13-53 I9-32| 31.24| 61,85 
16126 1 34 6.39| 7-86| 10.30| 14.0 20.20 32.07 | 65422 
5| 25 | 6.09] 6.60 8.08 | 10.56 | 14441} 20.61] 33-47 | 71.15 : 
7 olo «| 632 6.83| 8.32 | 10.84 14.8 | 21.48 | 35.07 | 78.61 
2515 6.61] 7.12| 8.63} 11.21 | 15.32; 22.401 37-34j 90.58 
206 110 6.92] 7.44 | 8.98] 11.61| 15.91 | 23.42 | 40.01] 107,79] , 
15| 15 7.30] 7.82| 9.38! 12.12| 16,63! 24.761 43.63 | 138.38] »_ 
10| 20 7.71 8.231 9.83| 12.67] 17.43 26.26 48.08 | 196.29] * 
s| 25 8.16] 8.72| 10.36| 13.33 | 18.40| 28.161 $54.31] 358.00 
U o|* m | 8.89] 9.23 | 10.93| 14.04| 19.48] 30.35| 62.32| 864.00 
2515 9.27 | 9.83 | 11.591 14.88| . 20.98 33-16, 74.29 | — 
20 | 10 9.88 | 10.46 | 12.31 | T5 80| 22.25| 36.47| 92.18 
15|15 | 10.57 | 11.18 | 13.12 16.87 | 24.00 40.74 | 121.85 
rol 20 | 11.32] 11.96] 14.02] 18.06 | 26,05 | 46.06 [18191 
s|25 he, 12.82| 15.01 19.43 | 28.45] 53.13} 363.69 


[ WTI em —_ ——o—— —— ww | 


o =| 13.03 13:73 16.12| 20.96| 31.30| 62.67 * 
25] 5 I4.0T! 14.70! 17.3) 22.73 | 34-72] 76.30| 
20110 |15.09|15.92| 18.73] 24.75] 38.95] 97.32 
i5|15 16.26 | 17.18| 20.26| 27.00 | 44.11] 113.00} 
10. 20 | 17.57 | 18.56 | 21.09 | -29.80| 50.81| 209.46 
|2 | 15.95 20.06 | 23.88 | 32.90| 59.23 | — 


x olo nm| 20.52|21.74| 26.07] 36.64 | 70.85 
2515 22.151 23.521 28.40; 40.8611 86.21 
20 | 10 23-96 | 25.52 31.11] 45.99 | 109.88 
15|15 | 25841 27.57133.94| $1.78 | 145.13 
' 10120 | 27.95| 29.89| 37.13 | 58.91 | 208.15 
5s | 25 © | 30.05 | 32.14 | 40.50 66.78 | 343.68 | 


= oo T2 |32.10| 34.61| 44.04| 76.00 | 828.43 
2515 34-08 | 36.81 4705! 86.32 
20110 | 36.00] 39.14 | 51.09 
25115 | 37-631 40.87 | 54-18 107.97 
io| 20 |39.09|42.52| 56.58 | 117.25 | 
s|25 |39.71| 43.26} 58.25; 123.84 | 


43.72 | 59.00 | 126,36 
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'time alſo, then enter the Table of Right Aſcenſions, with the 


1229 3o' *, Hence 


——_Þ 


PROB; VIE. 


How ft0 find the exat Time of the Planets and Fixtd Stirs, Riſing, 
Southing, and Setting, by the following Tables, And Fitſt, 


Of their Southings 


He Eſtimate Time of a Planet or Fixed Stars, Riſing, 

Southing, or Setting may be nearly known by their diſtance | 
from the Sun, which known, get the place of the Moon or Star 
to that time, with Latitude, and alſo the place of the Sun for that 


Longitude of the Planet or Star under its Latitude, (if it have any) 
and in the Angle of Meetings the R A in Time, which write 
down, and likewiſe enter the ſaid Table with the Sun's place, un- 
der o Latitude, (for the Sun is always in the Ecliptick Line) and 
take out his R A alſo, which Subſtrat from the R A of the Star 
or Planet, (which increaſed by 24 Hours, if need require) and 
the Remainder is the Hour and Minute of the Planet or Stars 
Culminating, or coming to the South. | 


EAAMMPFLE 


March 1. 1696. It is required to find the Time of Jupiter's 
coming to the South for the Night following, (we take their 
Places fox Midnight, becauſe they are nearly in oppoſition) the} 
Longit. of % is 229 00, ne With 10 15 N. Lat. and the Sun in 


Hours, Min. 


R A of x in. time, 24 hours addetl) is 35 
R A of Þ in time, (Subſtra&t 23 4 
X South, at x Minute after Midnight I2 OI 


This being both ſo plain and eaſie, that more Examples are 
needleſs, for the ſame Method is to be obſerved, in finding the 
Southing of the Moon and Fixed Stars. Rs 


Of the Riſing of the Planets and Fixed Stars. 


Enter the Table of Oblique Aſcenſions, with the Sign and 
Degree of the Star or Planet's place in reſpect of Latitude, and 
take out his Oblique Aſcenſion agreeing thereto; enter the Table 
alſo with the Sign and Degree of the Sun's place, and take out his 
Oblique Aſcenſion alſo, which SubſtraQted trom the Oblique Af- 
| cenſion of the Star, and to the Remainder, add the time of Sun 

Riſing for that Day, the ſum (SubſtraQting 12 Hours if it ex- 
ceed 32) 1s the true time of his Riſing that Night. 


EXAMPLE. 


Ms, A 
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EXAMPLE IL 
Of Japiter's Riſing the firſt day of March 1696. as followeth. 


M s 


H. M. 

The O A of # in Time, (24 Hours add.) 35 Og 
The O A of 9 in Time, Subſtract. 22 48 
Remainder IT 21 

Time of Sun Riſing, Add 6 19 
Sum I7 4O 

Subitract I2 OO 

Hence % Ries, 4o' paſt 5 that Night. © 40 


Otherways by the ſame Tables: From the O A of the Planet 
| or Star, SubſtraCt the Sun's R A, and if the Remainder exceed 
ſx Hours, Subſtra&t ſix Hours from it; and if it happen to be 
leſs than 6 Hours, add thereunto 9g Hours; this Sum or Diffe- 
rence is the true time of the Star or Planet's Riſing required, as 
in the laſt Example. 


EXAMPLE II. 


H. M. 
The O A of % in Time, {24 hours add.) 35 09 
R A of © in time, SubſtraCt. 23 29 


Difference 11 40 
Subſtract 6 40 


L———— 


Time of Jupiter's Riſing as before. REY 40 


Thus is the Work abbreviated, and made both eafie and praQti- 
cable, obſerve the fame Method in computing the Riſing of the 
Moon, Fixed Stars, and other Planets. 


Of the Setting of the Planets and Fixed Stays. 


To find the Time of the Moon, Planets, and Fixed Stars Set- 
ting, the Oblique Deſcenſion is required, which is obtained by En- 
tring the Table of Oblique Aſcenſions, with the oppoſite Sign and 
Ws, and under the Latitude of a contrary Denomination, and 
in the Angle of meeting is the O D of the Star or Planet; enter 
the Table alſo with the oppoſite Sign and Degree of the Sun's 

lace, which gives his O D alſo under o Latitude, which Sub- 
raced from the O D of the Star or Planet, and the Remainder 
added to the time of the Sun's Setting for the ſame day, the Sum 
is the true time of the Star or Planet's Setting; as we ſhall Exem- 
plifie here in Jepiter alſo, the ſame day that is before Exemplitied 
both in his Southing and Riſing, viz. The firſt of March - 6 -# 


A 4. ——_. 


bends. Mt hens. id — 
Let 
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EXAMPLE 1. 


H. M. 
The O D of » in Time. 23 &6 
The O D of © in Time. i: ny 
Remains 12 38 
Time of Sun Setting, Add 5 44 
Sum I8 22 


Subſtratt i2 oo 


Hence, % ſets, 22' paſt 6 next morning 6 29 


: We ſhall (as in the Riſing) Exemplifie this, an eaſier and rea- 
dier way from the Tables, as followeth. | 


EAARMEFLE IM 


| Gn 
The O D of Y in Time. 23 06 
TheR A of © in Time. II 34 


Remains 12 22 
Subſtrait 6 oo 


Time of Jwp:ter's Setting as before. 6 22 


Obſerve the ſame Method in Calculating the Setting of the YI, 
and Fixed Stars: And for the obtaining the true Places of the 
Fixed Stars both in Longitude and Latitude, I havehere Exhibited 
a Table of ſome eminent fixed Stars that are near the Ecliptick, 


A TABLE of Ten of the Fixed Star 
Places both in Longitude and Latitude 
ReQthed to the Year 1693. 


Nomina Stelarum. a: Latin. 
| 0 O 

The Pleiades, or Seven Stars. | 6s 25 42 4 o N 
Aldebaran, or the Bull's Eye. | V 5 3oj5 3x S 
Precepe. 64 a 4 
North Aſellus. . 23 $62 3 
South Afellus. Q- 4 2610 4 N 
Cor Leonis. a 25: 3510 26_N 
Virgin's Spic. «19 : 3611 49-9 
South Ballance. mn 10 Jojo 26 N 
Cor m, Antares. * $376 $9 Þ 
| Auſtrales. w .29 50|4 41 N 


— wo-__—_  - - 


and ReQtified their places to the year 1693. which may ſerve for 
this next Century, without ſenſible Errour. 


od 
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A TABLE of Right Aſcenfions in Time, to Five Degrees | 
of North and South Latitude. . 


North Latitude. Y. South Latitude. r, 


2 | t:,1-0 | t:'0 3 | 4 

” h ' 
0 7/23 55/23 54 
'23 57 
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A TABLE of Right Aſcenfions in I ime, to Five Degrees 
of North and South Latitude. 


p North Latitude. & . South Latitude. 
4 F: 2 


| 


| -399q 


O 
= 


$9 10 0 07 
Www Do NKD = 
ND» Oo 0 DN MN = 
WY NNDNDND 


Wo aca OK aw 


_ SS 
wv» to HHH HD 


IEEE. 
nt Do» 0 N00 
ODD cDD 
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A TABLE of Right Aſcenfions in Time, to Five Degrees] 
of North and South Latitude. 
North Latitude. I. South Latitude. I, -* 
SALT SIE TL EEE TS ES 
TA 16 1h 3k: huh hh Mk Wb be? 
o3 463 473. 48} 493 593 51 523 53] 5413 55 36 
113 $523 $523 533 53 543 55P 561} 5713 583 594 o©o 
213 55133 593 573 583 594 of4 o4 4 214 314 4 
33 594 o4 14 24 34 44 54 54 04 74 
als 44 54 5a O64 7a 34 gh 104 104 11 22] 
514 4 94 104 104 1114 1214 13/4 14/4 14/4 15/4 16 
64 124 13/4 14/4 15/4 15/4 16/4 174 18/4 1914 19/4 20 
J+ 1714 18/4 18/4 1914 20/4 21/4 214 22/4 23]4 24j4 2 
4 2114 22/4 2314 23/4 24/4 2514 2514 26/4 27/4 2814 2 
91/4 26/4 264 274 284 28/4 2914 304 394 3114 324 32 
ro4 304 3114 314 324 324 334 344 354 354 364 36 
14 344 354 364 364 364 3%; 3534 394 394 404 41 
12/4 394 404 404, 404 41/4 42/4 434 43/4 444 44/4 45 
1314 43/4 444 45]4 454 454 4614 4714 47/4 45/4 48|14 49 
1414 45/4 48/4 49/4 494 50/4 5114 5114 5214 "524 53j4 53 
1514 52/4 524 53]4 54/4 544 554 554 564 5614 5714 57 
1614 57/4 5714 5%/4 58]4 534 59ſs of os os aſs 1 
7 5 25 =þ 215 25 Hl 45 45 515 515 6 
x5 615 - 645 5 65 75 85 85 95 95 95. 20 
19/5 Toſs 1ofs 115 115 125 1215 125 1315 135 145 14 
20/5 15/5 1515 155 1515 1515s 1655 175 175 175 18/5 18 
2115 195 19/5 191 1915. 20/5 21/5 215 215 225 22/5 22 
22/15 23/5 2415 2415 2415 2415 25/5 2515 265 265 2615 26] 
2315 285 2815 28[5 2815 285 295 295 395 305 3oſ5 31] 
2445 325 335 33]5 33]5 33'5 345 345 345 345 3515 47 
255 375 375 375 375 375 385 385 385 395 39] 140 
2615 4115 425 425 42/5 425 43/5 43] 43]5 435 43]5 43] 
2715 455 495 4015 465 465 475 475 4715 475 47]5 4%} 
Wa 7 50/5 5ol5 5e5. 5095 $0 51; 5 5 5 FH 
2 415 54/5 54/5 54ls 5515 565 5 5615 5 
96 016 "y " "2 W2 s oP ol6 ol <&o6 o 
j EE = 
ba L- Jan 2927 00 
| 
 M m m 2 | 
| 


— 
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A TABLE of Right Aſcenſions in Time, to Five Degrees 
of North and South Latitude. 


CU ————— 


þ 


North Latitude, 


South Latitude. &. 


q_|* | 


- 


5 2 s + 3 

29 1h h h h '|h '|h 

'o6 of6 6 6 of os o6 o© 
16 6 6 6 6 41s as + 'i0 
316 1416 6 13 6 1316 1316 136 13 
416 6 6 18 6 6 176 176 17 
16 6 6 22 6 6 2116 216 21 
616 6 6 26 6 6 266 256 25 
a6 3216 6 31 6 3ol6 zo6 296 29 
816 6 6 6 6 34/6 346 34 
g16 _ 4ol6 6 4c 6 39(6 386 386 38 
rol6 4516 6 . 44 6 6 6 4316 426 42 
1116 6 g16 49 6 6 6 4716 466 46 
hun 6 6 53 6 526 51]Þ 5x16 516 571 
1316 59[6 0 57 6 56] 56Þ 5516 5516 54 
17 37 7 7 of oo 5916 596 59 
157 87 7 0:47 W247: W-: 19 
16/7 127 17 10 7 gn %7 87 87 4 
I 7 7 7 IS 7 7 7 I 2/7 I 27 Il 
187 7 7 19 7 7 167 16/7 15 
1997 a7 7 23 7 227 7 217 207 19 
20/7 307 7 28 7 277 7 257 247 : 23| 
217 34/7 7 38 7 317 j7 297 287 2 

22/7 397 7 3%7 367 357 7 337 327 32 
23/7 43]7 7 41 7 397 7 37/7 367 36 
24/7 4717 7 45 7 447 7 417 417 40 
257 5217 7 50 7 497 7 467 457 44 
207 7 7 54 7 527 7 .597 497 48 
27 E-3 7 7 547 53/7 52 
2818 8 8 8 ll. 7 587 577 56 
29]8 8 6 s 8 8 28 18 o 
Zol8 8 8 x1 8 98 8 6.8 C08 


_—_— 


LO —_— 


my yo ; , 6. * > < X { 
| The Art of SURVEYING. 36: 
[A TABLE of Right Aſcenſions in Time, to Five Degtees 
of North and South Latitude. 
North Latitude. &. South Latitude, $. 
TL OLOLEL 2 C4404 Þ ©2714 19 " 
| Gr rn r= — — ——_—_— — 
Eh :'[|h: 1h 'Thi Jh hk i''h: 'h: hk hoo hf? 
o 8 13] 8 12] 8 11] 8 11] $ 1018 g/8 88 7] 68 8 4 
| 118 18] 8 17]8 16] 8 15] 8 14/8 138 12/8 11] 108 q@|$ $8 
| 2] 8 22] 8 21]8 208 19]8 18/8 1718 168 1518 148 1318 12 
3] 8 26] 8 25] 8 2418 23] $ 228 2118 20]8 1918 188 1718 16 
4 8 30] 8 29] 8 28] 8 27]8 268 2518 2418 238. 228 2118 20 
58 3518 34] 8 33] 8 32] $ 3118 29/8 28]8 2718 268 2518 24 
6] 8 3918 3818 3718 36] 8 358 348 3318 318 308 2918 28 
718 43] s 42] 8 41] 8 4o[ 8 398 388 3718 3618 348 3318 32 
| 818 4718 46] 8 45] 8 44] 8 438 | 42/8 4118 4ol8 388 3718 36|. + 
| 9 3.52] 8 50] 8 49] 8 48| 8 478 4618 4518 448 428 4118. 4o ; 
1 [10] 8 56] 8'54| 8 53þ8:52| 8 5118 50S 498 48's 468 4518 '44 : 
1 [x9 «$3 598 578 56|8 558 548- 5318 528 508 ag8 48 
1 [229 415 3|9 119 o|8 598 588 578 $568 548 538 52 
| [39 $9 7/9 59 419 3þ 2þ up of $588 578, 56 
14] 9 12] 9 11] 9 io] 9. 8| 9g 7g 6jg. 51g 49 29 19. 0 
15] 9 16] 9 15] 9 14] 9 1219 119 10g of 79 69 59 4 
16] 9 20| 9 19] 9 18] 9 16] 9 159 14g 139: 119 109 9.9 
17] 9 24] 9 23] 9 22| 9 20| 9 199 18/9 1719 159 149 139 12 
18] 9 28] 9 27] 9 26] 9 24] 9 23/9: 2219 2119 199: 189 179 16 
_ | , pug” 0 hs hens 
rg] 9 32] 9 31] 9 3o| 9 28| 9 279 26 24 239 229 219 20 
20) 9 361 9 35] 9 3419 32] 9 31]p 3olg: 28ſp 279 269 259 23 
21] 9 40] 9 39| 9 38| 9 361 9 35/9 349 32/9 319 3099 299 27 
22] 9 44] 9 43] 9 42] 9 40 9 39 38g 36g 359 349 329 31 
23] 9 48] 9 47] 9 46| 9 44| 9 43] 419 4oſ9 399 379 369 35 
241 9 52] 9 51] 9 49] 9 48] 9 479 45/9 44ſ9 43 419 409 39 
25] 9 56] 9 55] 9 53] 9 52] 9 51ſp 49g 48/9 46/9 #459 449 42 
26110 0 9 591 9 57] 9 50 9 549 53]p 52/9 50 499 459 4 
2710 qjio 3jlo ijflo o| 9 589 57/9 569 54/9 539 519. 50 
281to 810 6j10 Flo 4jlio 2j1o iſg 5gſg 5816 579 559 54 
29|10 12/10 ioflo gllo 7jlo 6Jlo 5lilo 3fio 2jlo og 59g. 57 
zoj1o 16|10 14/10 13/10 I1Io ioſflo 810 7jJio Glo 4jio 3llo 1 
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A TABLE of Right Aſcenfions in Time, to Five Degrees 


of North and South Latitude. 
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North Latitude. np. 


Dm 


South Latitude. m. = 
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4 3 


2 T4 0] 


a 


= 
” 
w 
— 
—_ 
Rd 


[ww] 
O 


16110 14|10 13 


IO 11110 ioio 810 yo 610 4flo 3lio 1 


cy — hack by boys by bY 
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10 15/10 14110 12]10 I1lo gio 810 7Jlio 5 
IO 19110 1810 16110 14/10 13/io 1210 Io 
10 23/10 21110 2010 18jo 17 10 15|to 14jto 13 
Io 27/10 25110 24j10 22/10 2110 19|to 180 16 
10 3ojio 29|to 27110 26110 2410 23[10 21110 20 
Io 34/10 33j1o Zito 3oſio 2810 27/10 2516 24 


\S SO | On Þ ww ws O |-1S2q_| 


ww 
O ©. 


IO 


$110 53110 51110 $oſlo 
Io 57110 55110 54/10 


ro 3810 36]110 3510 33]t0 3210 Zoſto 2910 27 
10 42110 goto 39110 37]10 361o 3afſto 33]ro 31 
10 45/10 4410 42|io 41/10 391o 3810 36/to 35 
10 49]10 4810 46/10 43 0 4310 42]10 4oſto 39 
4 
52 


IT 1|1io 59llo 57jto $6jIo 54110 53110 5110 56 
Iz 4jiz 3|11 1j11 oro 5810 5610 55}to 53 
Iz 6|11 611 hb 311 21r oflo 59}to 57 
3111 12/11 10/11 

IT 15S|[IT 14\I1 12/11 Taj.I gil 711 Ghz 4 
IT 18j1x 17/11 16|11 14/11 13/11 1111 Iojis $8 


IZ 23j1T 21111 20j11 I8|11 1611 15|11 13/11 12 
IT 27/11 25]I1 23|11 2211 20/11 19]11 17/11 16 
Ix 3oil 29111 27|11 25/11 24/11 22j11 2111 I9 
IT 34/11 3211 3111 2911 27/11 26111 24/11 23 
IT 37/11 36/11 34/11 33/11 31/11 29111 28111 26 
I1 41/11 4olli 38/11 36{11 3511 33|i1 32111 30 


II 4 
I1 $2 
II $6 


12 Fiz 112 0© 


Il 4927 43|11 42/11 40/11 39111 37]11 3511 34 
II 47|I1 46|11 4411 42/11 41jil 39111 37 
IT 5IIT 4g|i1 47/11 46|11 44111 43/11 41 
II 5411 5311 $1181 49|11 46111 401 4 
II 59:11 56/11 56|11 55/11 53/11 $2111 $eti 4 
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A TABLE of Right Aſcenfions in Time, to Five Degrees 
of North and South Latitude. 
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A TABLE of Right Aſcenfions in Time, to Five Degrees 
| of North and South Latitude. 


North Latitude. Mm. South Latitude, m, 

"RECESSED EET DEED ES 

hh 3h Th |h 'lh '|h Hh 'h 'h '| 
| 


a EY 
or 5913 57Þ13 5613 55]13 53113 5213 50/13 49/3 47/13 46113 44 

14 2114 213 5913 5813 56113 55/23 54/23 53113 $213 $0113 4b 
14 6114 5|14 3/14 2}14 of13 5 $|13 56/13 39113 $4113 52 


I4 1014 g|I4 7,24 6114 4jI4 3114 2114 013 59113 58113 56 
| [14 Io,14 8114 7,14 6114 al14 3/14 I\i4 © 


_—_ 


I4 1414 12114 I 
14 1814 16114 15:14 1414 12114 1114 914 $14 7114 $514 4 
14 21114 2014 19,14 1714 16114 15114 13/14 12114 1114 gig 8 


14 2514 24|14 23.14 2114 20j14 19.14 I7]14 16/14 14/14 13|14 12 
14 2914 28|14 2614 25114 24|14 23/14 21114 20j14 1814 17114 16 
14 3314 32114 30,14 29,14 28114 26114 25/14 24/14 22114 21114 20 
14 3714 35/14 34/714 33/14 324 30114 29114 2814 2614 25114 24| 
14 4114 3914 3914 3714 3514 3414 33/14 3214 3014 29114 28), 
14 4414 43]14 42,14 4114 39199 35/14 37114 36114 34114 33114 32 
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14114 52,14 51114 5014 4914 47114 4614 45/14 44114 4214 41114 40 
15/14 56:14 55]*4. 54/74 $3;14 $2114 $014 49114 48114 4614 45114 44 
16;15 014 59/14 5914 5614 55/14 5414 52/14 52114 5014 49114 48 
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17,10 27,10 31/10 34/10 39To 4illo 45j10 4811b 51110 55/10 50s 1 
18/10 3310 37|10 gojlo 4410 47110 Soto 54jio 57111 nil 4j11 7 
19/10 3910 42/10 46110 5010 53/0 5611 ofls 3|L1 6/11 Ioſ11 13 
20/10 4510 4g|io 52110 5510 5ylii 211 $11 gi 12111 1511 19 
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3o|i1 43|i1 47|iT 5olir 53[11 5712 oi2 3|12* 712 10112 13/12 17 
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A TABLE of Oblique Aſcenſions 1n Time, for the Latitude of 
5 2 Deg. And to Five Degrees of North and South Latitude. 
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A TABLE of Oblique Aſcenfians in Time, for the Latitude of 
53 Deg. And to Five Degrees of North and South Latitude. 


—_—_——S— 


| 'Y 


North Latitude. n, : South Latitude. m, 
5 4 | #3 8:38 O 1 | 2 L423 $.] 5 
hb 46 16 18 JM 3 Mm -"70 h '"h ' 
14 35/4 39/4 43/24 47]14 59114 54114 59} 2135 O15 nnjts n5| 


14 41114 45/14 48|14 52/14 56j15 ofi5 4f15 $115 12115 1715 21 
14 47/4 49/14 54114 54115 215 615 1oſts 1415 18115 23115 27 
14 52|14 56j15 of15 4/15 8115 1215 16]15 20/15 24/15 29]15 33 
I4 5 

I5 3 
15 9 


8|s 25 615 gfts 24/15 18/15 23115 2615 30115 35115 29 
I5 7115 I115 15|15 19,15 23115 2 
IS 13/15 17,15 22115 25 


Is 15115 1915 23115 27115 3115 35j15 39] 5 4415 48|15 $3115 58 
15 20115 24115 20115 33Þ5 37/5 4115 45]5 5915 5415 59h6 4 
15 26|15 3o'15 34115 38115 43/15 47]15 $1115 56; 5 

I5 31/15 3615 4015 44[15 48/15 53115 5716 216 616 11116 16 
5 3715 415 45115 5o[i5 54115 5916 3116 816 12116 17116 22 
15 43]15 47j15 51115 56116 of16 4j16 916 14116 19116 2316 29 


15 46115 52115 57116 116 6116 1016 15116 20/16 25116 3olr6 36 


eee PIPFEIY 20 TOW | © [ +139 


= 
+> wo 
_ 
WW. 
A 
> 
—_ 
WL 
WA 
> CO 
[=] 
tv 
p_ 
A 
=I 
— 
(= 
pu 
_ 
=_ 
oo 
= 
OO 
—_ 
MA 
WD» 
_ 
h—_ 
Q 
| v) 
Oo 
_ 
oo 
(02S) 
pn 
_ 
QA 
WE) 
QA 
_ 
«Y 
> 
jad. 


4 
[x6j16 516 9/16 14116 19116 23116 28116 33/16 g8116 43/16 48|16 54) 


26116 59]17 4117 g[17 14117 20117 25]17 31017 37/17 43/17 49'7 56| 
27177 $127 19117 25117 20117 26117 31117 37/17 43/17 4977 551! 

17 Toſl7 15117 21117 26117 3117 37/17 47 491g 951 
29117 16[17 21]17 26117 31117 37/17 42/17 4 
3oſ17 21117 20117 31117 37[17 42117 4817 5418 os 7118 13]18 20 


To4 


The Art of SURVETING 


38: 


A TABLE of Oblique Aſcenfions in Time, for the Latitude of 


53 Deg. And to Five Degrees of North and South Latitude. 


North Latitude. 2. 


South Latitude. 2. 
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A TABLE of Oblique Aſcenfions in Time, for the Latitude of 
53 Deg. And to Five Degrees of North and South Latitude. 


North Latitude. 
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A TABLE of Oblique Aſcenfions in Time, for the Latitude of 
52 Deg. And to Five Degrees of North and South Latitude. 
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A TABLE of Oblique Aſcenfions in Time, for the Latitude of 
53 Deg. And to Five-Degrees of North and South Latitude. 


North Latitude. Xx. South Latitude, x, 
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SCIENTIA STELL ARUM: 
OR THE | 


Starry Stience 


Expoſed in the Calculation of the 


_ Planets Places. 


w 
BOTH IN 


LONGITUDE ad LATITUDE; 


For any Time, 
_ Paſt, Preſent, or to Come: 


| AS ALSO, 
The Dofrine of Eclipſes and Places of the FixedStars: 


All Performed from 


New and Accurate TABLES, 


Which are Grounded upon the Beſt and moſt Rational 
Obſervations of former Ages; And more particularly Ad- 
juſted to the moſt Correct Obſervations of this Preſent 
Age: And are ſo Ordered and Diſpoſed , That the| 
Planets Places are thereby Obtain'd with much leſs 
Time and Pains than by any yet Extant ; and are Ex- 

' hibited in a moſt Plain and PraQticable Method, for the 
Benefit of Young CALCULATORS, as well as Others ! 


Being Added, As a 


SUPPLEMENT || 


To the Preceding 


BOOK of SURVEYING. 
By JOHN WING, Math. 


LONDON, 
Printed, for Awnſham and Fobn Churchill , at the Black Swan 


in Pater-Noſter-Row, M DC XCIX. — || 


IDES 


SCIENTIA STELLARUM: 
O-R;--T-H-R 


Starry Science, 


Expoſed in the Calculation of the 


Planets Places. &c. 


4 


CHAP. L 
Of the Equation of T'me for the Difference of 


eridians. 


under the Meridian of the Ancient and Famous City 
'of LONDON, the Metropolis of Great Britain, 
| whoſe Longitude 1s 24 Degrees, 20 Minutes; That therefore 
theſe Tables may Serve all Parts of the Earth, I have added a 
Catalogue of moſt of the chieteſt Cities in the World, where- 
by the Latitude and Difference of Meridians of any Place may 
be had from that of Lozdon, which is the Primary Meridian of 
theſe Tables. 


HE Radices of the Middle Motions in theſe Tables 
are accommodated to the laſt Day of the Julian Year, 


I. Therefore if it be Required to Reduce the Time given 
under the Meridian of Lozdoz, to ſome other Meridian, ſeek the 
place deſired in the Catalogue of Cities, and the Difference of 
Time there found, Add to, .or SubſtraQ from, the Time of Lox- 
don, according as the Titles of Addition direCt, for fo will the 
Time be reduced to the Meridian of the other Place, as was 
required. 


Aaaa 2? EXAM] 


——_ 


Scientia Stellarum. 


EXAMPLE. I. 


Suppoſe the Time given of the Middle of the Moon's Eclipſe 
at London, be at 10 hours P. M. and it 1s required to Reduce 
the ſame to the Meridian of Uranibarg ; Therefore T ſeek Ura- 
zibarg in the Catalogue, againſt which I find 52 Min. with the 
Letter A; therefore I conclude, that the middle of the faid 
Eclipſe was ſeen at Uraniburg at 10 Hours 52 Min. P.M. 


II. If the Time given be under ſome other Meridian, it 'is 
then requiſite (that the middle Motions may aright be obtain'd) 
to reduce the ſame to the Meridian of Loxdoz ; "Therefore ſeek 
the Place given in the Catalogue, and the Difterence of Time 


there found, contrary to the Title, is to be Added or SubſtraQted 
from the Time there given. 


EXAMPLE. II. 


Suppoſe the Middle of the fame Eclipſe had been obſerved 
at Uranibarg, at 10 Hours; 52 Min. Now againſt Uranibarg, (as 
before) I find 52 Min. A. Therefore contrary to the Title, Sub- 
|[ſtra& 52 Min. and the Reſidue 10 Hours is the middle of the 
Eclipſe in the Meridian of Lonador. 


CHAP. IL 


The Uſe of the Table of Logiſtical Loga- 
rithms in Aftronomical Proportions. 


ULTIPLICATION 1s performed by adding the Logiſti- 
_ cal Logarithms of the two Numbers, tor the Sum 1s the 
Logiſtical Logarithm of the Product. | 


Diviſion is done by Subſtracting the Logiſtical Logarithm 
of the Diviſor, from the Logiſtical Logarithm of the Divi- 


dend, and the Remainder 1s the Logiſtical Logarithm of the |} 
Quotient. | 


But in theſe Tables, a ſimple Multiplication or Diviſion is ſel- ! 
dom required, but as it concerns the Rule of Proportion ; hence 5 
for the moſt part we uſe a tacit Addition, or Subduftion, of the | 
Logarithm of an Integer, which is 1000000, which is the Ras- | 


dius, the Reſult being the Fourth Proportional. | 


| 
* | l. E >. 4 A oe 


| Scientia Stellarum. 


I. Example of Diviſion. 


If 27 M. 36S. give 1 D. or 60 M. what will 5 M. 208: #ive. 


wp NOIR 7 ARES, & Þ —_ -908715 
Divide ; $ Jonnnnn 3 Gunmen LL-------966 27 ir Subſtract. 


| 
| 


| Quot. i 5------57-==-oon Loon 942439 Difference. 


[T. Example of Multiplication. | 
It x D. or 60 M. give 5 M. 29S. what will 19 M. 5oS. give. 


| 5! =--=29" ---LL------89608 9 U 
Multiply f "RS 4B þ pA: J51 02s FAA, 


Produd - L=====4Qnann LL nnmmmm 848013 Sum. 


The hke may be uſed in Time alſo by uſing the Figures of 
Time 1n the Top of the Table, ſtanding againſt T. H. But to 
make all plain, I have added Examples 1n all the material Cafes, 
as followeth. 


By the Logiſtical Logarithms. 


I. To Reduce the Planets Places to any Hour and Minute of the 
Day, and to find the time of any Aſpect, as alſo their Ingreſles 
into any of the Signs. 


Let it be required to find the Stin's entrance into the firſt 
Point of Aries 1693. 


The Sun enter'd Y that year ſometime on the gth day; Hence, 


| The place of © the gthWlay at Noon, is--29 © 36' 58" x 
The place of © the 1oth day at Noon, 15-- 36 22 Y 


LL---999563-----Sun's Diurnal Motion---- o 59g 24 
LL---958420---------Diurnal Exceſs. -------- © 23 2 


LL--957983 --- Sunentred Y, Mar. g. 9h. 4 5 "P. M. 


| Note, That the Diurnal Exceſs is found by SubſtraQting the 
Sun's place the gth Day, from oo 2 oo' oo! TY. 


I1. To Reduce the place of a Planet to any Hour and Minute 
of the Day. 


Let it be required, to find the place of Mars the firft Day 
of June for the pait year 1693. at 10 h. 25 min. P. M. 


. The 


Scientia Stellarum. 


The Determination. 


Place of 4 the 2d day at Noon. 49% 46' oo'y, 

Place of 4 the iſt day at Noon. 4 2 OO C 
Diurnal Motion of g O 44 o00--986530 
Time Afternoon, 10 h. 25 ". GG3751 

Gives 19' 6” tobe added to 3's place the 1ſt Day. 950281 


Hence the place, of 8 the 1ſt day, at 10 h. 25' P. M. is 
£* $10” ©, 


ITT. Let it be required to find the Time of any Aſpect, as on 
the 1ſt day of Jure 1693. there happened 5 of % and , to find 
the true time thereof obſerve the tollowing Work. 


bi # FE 


Jupiter and FT Day-j22% 7| o_19| Jpliſtd. atN.22 7x 
Mooz's Place C2 Day-| 6=12| o' 32|xpl.1iftd.atN. o 19S 


Moor's Diur. Motion | 14 +5| o 13 Diſt. Ja 4 fr. 8 12 
Jppiter's Diur. Moti. | © 13 | 


Diurnal Exceſs - - [13 52 | 


Then by the Logiſtical Logarithms. 


Diſtance Moon from the o of » is 82 12' 913566 


Dwrnal Exceſs 13 52 936382 
True time Þ and Y's © is at 14 h. 11 ' P.M, 977184 


IV. To find the Profthaphereſis of the Sun or other Planet in 
the Ellipſis by the Table of Logiſtical Logarithms. 


IV. Suppoſe the Anomaly be 1 S. 109 20” 15" and the 
Profthaphzrefis be required, then take the Proſthaphereſis. 


1. 10.9 EN lt | oF Is 
To! ” C which is 4, 19 ke 


— _. —— 
9 ——_——— 


Difference x $9 
Then by the Logiſtical Logarithms. 
L---1 37 - - 043047 


LL- - -20 I5 - - = 952827 
LL---o 33 - « - 795874 
Profthaphezreſis cor. to S. 109 is 1 16 a5 
Add O 33 
Proſthaphareſis cor.to 1 S. 10 2 20' 15”. is x1 $7 22 
| V. If 


Scientia Stelarum. 


7 


he in 17 H. 54 M. 
The Solution. 
LL- - -17H. 54' oo" --- « -987264 
LL-- - © $58 $56 - - -$99221 
5 1 7 «> m_— 
By Adding the two given Logarithms, makes the Logarithm 


of 986485, which is the Logiſt. Log. of 43 M. 57 S. and ſomuch 
doth the Sun move in 17 H. 54 Min. 


VI. How to find the Log. of a Planet's Curt Diftance from 
the Sun, which I ſhall Iluffrate in the Example of Mars. 


Anomaly of Mars, is - - -9S, 282 12' 33” 
9S. 29 D. + $ 520436 
To f 28 Canſwers the L. ot SE otb2 


this Number exceeded 60, I ſhould have taken: the a, leſſer 
Number to it in the ſecond Column on the top of the Table of 
LL, and the Remainder on the Lett Hand, and in the Angle of 
Meeting had been the LL ſought : But becauſe this number is 
under 60, I find it in the Left Hand Column, againſt which 54, 
ſtands the LL of 8x7909, to which add the LL of 12 M. 33S. 
viz. 932049, and the Sum is 749658. Find this LL 1n the Table, 
and obſerve what Number ſtands over it in the ſecond Column 
on the op, and in the Column of Motion on the Left Hand, 
which is o on the Top, and 11 inthe Left Hand Column; which 
x1 added to 520382, (the LL anſwering to 95S. 28 D.) and the 
Sum is 520393; the Curt Diſtance of 8 from © as was required, 


See the Example. 


LL of 54is - - - -817609 

5 of & : Ws RY "932049 

LL of - -11 74965 
520382 FAA. 


520393 Log. Curt. Diſt. 8 from @. 


| There are a great many other Examples might be produced 
from theſe Logiſtical Logarithms; however, what other Uſe I 
{hall make of them will be better done in the proper Places, 
eſpecially in the Calculation of Eclipſes, where they {hall be fur- 
ther Exemplified. 


CHAF. 


Y. It the Sun in One Day move 58 M. 56S. How much moves | 
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CH A P. NL 


Of the Refration and Parallax of the Suy, 
| C Moon, and Stars. 


Efore we come to Treat of the Uſe of our Tables, I ſhall 
take Notice of that groſs Errour in all Authors relating 
to the Parallax and Refraction of the Sun, Moon, and Stars, 


Firſt then ; the RefraQtion limited by Ticho, is greater in the 
Sun and Moon than in the Stars, which is quite Repugnant to 
Reaſon, for the AﬀeQtions of the Air is doubtleſs the ſame in all 
of them; and tho” the beſt Limitation that can be made here, 
and in the Regions Conterminate, 1s about 3o M. in the Hori- 
zon, yet the Rarity or Condenſation of the Air makes them more 
or leſs, which depends upon the Crefſitude thereot ; and in thoſe 
Countries that are more Remote from the Sun, the Vapours of 
the Air muſt needs be more Condenſed, ſo conſequently aug- 
ments the RefraQion : ſo that the difference which Tycho De- 
fined betwixt the RefraQtion of the Sin and Stars, ariſes from 
the Parallax of the Sun, which he made 3 M. which appears 
according to the Limitation. here made, to be but 3o S. For he 
ſuppoſing the Sun to be lower then really it was, by making of 
it ſo great a Parallax, which he was forced to raiſe by Refra- 
Aion above the' Stars that have no Parallax ; and this is the 
reaſon that he makes the Horizontal RefraQtion of the Sun and 
Moon to be 33 or 34 M. and the Stars 3o M. Hence it appears, 
That the Sun by a RefraQted Ray is ſeen wholly above the Hori- 
zon, when really its upper Edge doth but juſt touch it, neither 
are the Sun, Moon, and Stars free from RefraCtion at 45 D. 
Elevation, (as the Corre&t Obſervations of the Indefatigable 
Mr. Flamſteed demonſtrates, from whom I received the Table 
of RefraQtions) as all or moſt Authors ſuppoſed, being at that 
height RefraQted near a Minute, which none are free from, be- 


cauſe the RefraQtion is not quite extinCt till it approach the Ver- 
tex, | 


CHAP. 


: Scientia Stellarum. 9 


CHAP. IV. 


To calculate the true Place of the Sun from 
theſe Tables. 


. 'HE Obſervations I not only make uſe of, but have depen- 
di 


ded upon for the framing of theſe New Tables, are of a 
erent Nature from Tycho's ; and tho? 1 am ſure of the Sun's 
Meridional Diſtance from the Vertex to 4 of a Minute or 15", 
yet I truſt not to that, ſince an Errour of 24", either in the 
Height, or aſſum'd Refraftion, will make a whole Minute's Er- 
rour in his Place ; and therefore I make uſe of the times of the 
Traniits of his Centre, and ſome fixed Star near the ſame Paral- 
lel over the Meridian, and the Star's Return ; whereby the Star's 
Right Aſcenſion being known, the Sun's is given, and conſe- 
quently his Place, without conſideration of RefraCtion, Parallax, 
or the Latitude of the Place : The Stars Places being not the 


ſame with Tycho's, whoſe Obſervations were faulty, by reaſon 0 
he wanted Glaſſes to apply to his Inſtruments, which were not - 
found out till about 8 Years after his Deceaſe. Y 


Here follows an Obſervation, by which I ſhall examine theſe 
new Solar Tables, made by Mr. Flamſteed, at his Majeſty's Ob- 
ſervatory at Greenwich, 


D. H. e 4, 


Anno 1690, March 13 o 3 51 © Centre Tranſit. the Merid. | 
14 o 3} 14 © Centre Tranſit. the Merid. 

Proycon 14 7 9 223 Tranſited the Meridian. 

Repulus 14 9 37 40 Tranſited the Meridian. 

Reculus 15 9 33 26 Tranfited the Meridian. 


Difference 4 14 


Which ſubſtra&ted from 24 Hours, (a Day natural) leaveth the 
Length of the Syderal Day, 23 h. 55' 46", the Pendulum Clock 
told the fame, and for further Confirmation was found the fame 
the Night following. Hence the Sun's Right Aſcenſion 1n the 
Merjdian, on the 14th Day of March, 1690, was 3 gr .55 42, 
and Yiis Place, 4 gr. 16' 56” Y, which how our "Tables agree 
to, we ſhall here examine. | 


Firſt then, From the Tables of the Sun's middle Motion, col- 
let the mean Motion and Anomaly, anſwering to the Year, 
Month, Day, Hour,"Minute, and Second, (if occaſion be) which 
SUMs aided, is the mean Viotion and Anomaly required. : 

Secondly, With the Sun's Anomaly, enter the Table of his 
Proſthaphereſis, with the Sign on the Head, and the Degree de- 
ſcending on the Left-hand, if the Number thereof be under ſix 
Signs ; Bur if it exceed ſix Signs, enter with the Sign at the Bot- 
tom, and the Degree Aſcending on the Right-hand, and in the 

* Bbbb ' common | | 


TE ————— 
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common Angle 1s the Proſthaphereſis and Logarithmic Num- 
ber thereto, only you muſt remember to take the proportional part, 
if need require, as is ſhewed in Chap. IT. Rule IV. 


Anno 1690 March 14 Day at o Ho. 3' 51 in the Meridian of 
London, the Sun was obſerved in 4* 16' 56" T. 


TE ——_—— 


| Tempus datum. | "4 © 1 = © 
Anno1i690 19 20 23 0 6 13 8 11 
March 14 day | 2 11 57 8|2 11 56 56] 
Min. : 
Sec. ſ. £ /bi. from 
_ - Obſervat. 
The Sun's mean Motion. |o 2 20 2618 25 5 16h! 48" 
Proſthaphereſis Add. 1 57 18| Logar. 
T 499951 
he Sun's true place. Y 4 17 44 | | | 


The middle motion in theſe Tables is ſtated from the beſtObfer. 
vations of all Ages, wherein Obſervations were made, compared 
with this preſent Age: But the Proſthaph. of the Sun, there be- 
ing little to be grounded on from former Obſervations, I have 
only limited from the Accurate Obfervations of this Age, which 
| proves the Sun's greateſt Equation to be 1gr. 57' 30" 


Cn —_—_—_ 


CHAP. 'Y. 


To Calculate the true place of the Moon, 
from theſe Tables. 


O the time given find the Sun's true place as is taught in 
the laſt Chapter. 


2, Collett the mean motion of the Moon, her Azomaly and 
Node, as in the Sun. | 

3. With the mean Azomah, enter the Table Intitled Proz#- 
haphereſis I in Elipſ, and the Equation there found (accordthg to 
the Title) being added, or Subſtracted, to or from the mean Azo- 
»aly and the place of the Moon, giveth her true Anomaly and 
place Equated. 

4. From the Equated place of the Moon, Subſtra&t the Sun's 
true place, and the reſidue is the diſtance of the Moon from the 
Sun, which (in Tabuls Refledtion. &c.) gives the Locarithm of | 
the Chord of EveCtion, and entering the ſame with their double 
diſtance, you have the Refle&ion which is to be applyed to the 
Equated Anomaty, that it may be correQ. | 

5. To find the Syzoarcal Anomaly Obſerve, that from the Con- 
junQtion and Oppoſition of the Sun and Moon to the Quadrature, 


the} 
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| the complement of their diſtance to a Quadrant, \s to be added to 
the correft Anomaly. But from their Quadrature to ConjunQtion 
or Oppolition, the Exceſs of their diſtance above a Quadrant, is 
to be Subſtratted from the corre Anomaly, and the ſum or dif- 
ference is the Synodical Anomaly. | 

6. From the Looarithm of the Chord of EveQtion, Subſtra& 
the Lopgar. of the Moon's diſtance, and the reſidue is the Logarith- 
»ic Number, with which enter the Table entitled (Tabula Eve- 
| Zionis Lune) tinding the Log. number on the head, and the Sy- 
nodical Anomaly-in the firſt Column on the Left-hand, if it be 
teſs than fix Signs, -or on the Right-hand if more, and in the com- 
mon Angle you have the EveCtion with its title. | 

7. F the RefleQtion and EveQtion be both of one denominati. 
on, their Sum, (orherwiſe their difference) is the abſolute Seconda- 
ry Equation ; which being apply'*d to the place of the Moon firſt 
Equated, gives her true Longitude in her Orb. 


EXAMPLE - 1 


Anno 1690, February 19th Day at 17 Hours 3' 55 Mr. Fla. 
ſeed Obſerved the Moon's Central place to bein 2' 23' 36 7 
with 4* 46' 10" South Latitude, and becauſe the Obſervation 
was made at the Obſervatory at Greenwich (it. being in the ſame 
Meridian with Loxdoz) no other time need be inquired after. 


II 


"ITY 


| 57 Nod 
| Tempas datum OW , $. — "lg = } of 
| Anno 1690] 9g 22 33 oo 1 11 20 00Jo © 8 oo 
February 1 26 49 0g, 9 23 15 oof” 
=" F- 9 20 oo| © 9 15 16|® 2 38 oo|| 
Man. 3| 1 39 I 3s 2 15 
SCC. 55 30 30Jo 2 4o 15 
Middle Motion 2_8 00 44. g'11 13.392 24 [11 27 27 45 
Projthaph. Add | "1 20 6 1 20 6| y Node 
Motion I Equat| 8 2 4 15|!1 15 12 30 | Anom. Equat. 
Sun's place|11 12 8 12 13 56 | Refle&t. Add 
| Diſtance 4 © | 8 19 56 31 15 26 26] Anom. Corr. 
Double diſtance | 5 9 52 6] 10 3 52|Diſtance Add 
2d. Equation Add 24, 3611 25 Zo 18 | Synod. Anom. 
Moon in her Orb| 8 2 28 51 — 
Logar. Chord. Ev. 223632 
Node Y Subſtr. |11 26 56 6[Logar. Diſtant. $0590 
Argument. Latit., 8 5 32 45|Numerus Logar. 61125 
ReduQtion Sub. 4 45|Reflet. Add o* 13' 56" 
Ecliptic place Þ | 8 2 24 2|Eve&t. Add oO 10 4o 
Latit. y South 3 47 59|2d Equat. Add o 24 36 
Bbb 2 The 
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| muſt be added 45 Degrees, and to the Co-Tangent of the Sum, 


—— —— 


The Moon's Latitude, and Reduttion from her Orb to the 
 Ecliptick, is found as foloweth. | 


With-the diſtance of the Moon from the Sun 85 19* 56' z'' 
L enter the Table entitled (Tabula Scrup. proportionalium & MAqua-| 
tiones Nodorum) where I find the proportional Scruples 58' 11” 
and the Equation of Nodes 31' 39” Subſtratt, which accordin 
to the Title, being Subſtrafted from the equal Motion of the Node 
11* 270 27 45” leaveth the true place 11* 26" 56' 6", which| 
Subitratedfrom the Moon's place in her Orb 85 2* 28' 51”, leaveth| 
the Argument of Latitude 85 5* 32' 45', which (in Tabula Latitu- 
dinis Lune) gives the Moon's Latitude 4* 33' oo" , with the 
excels 15' 28' of whichthe proportional part 1s 14' 59", which 
added to the Latitude before tound, produceth the Moon's true La- 
titude 4* 47" 59” South. 

By the Argument of Latitude 1s found the ReduQtion 4' 59" 
to be SubſtraQted, and therefore the' true place of the Moon in 
the Ecliptic is 85 2* 24' 2", agreeing to 26" m Longit. and 1' 
49'* Latitude. | 


4. 


CHAP VI. 


To Calculate the Geocentric place of any of the 


Primary Planets both in Longitude, an 
Latitude. 


% 


Irſt, To find the Longitude of any of the Primary Planets, 

get firſt the Planet's Place from the Sun, in his Ellipſes, (as 

betore direed in the Sun) which I here call his Ecliptic place) 

remembring to collect the Node and Lovarithm of the Planet 
alſo. 

2, SubſtraQ the Node of the Planet {Firſt placing the Planet's 
Ecliptic place under the Node) from the Ecliptic place of the 
Planet, and the remainder is the Argument of Latitude. 

3. In the ſuperiour Planets h, #, $6, Subſtrat their Helio- 
centric, or Ecliptic place, from the place ofthe Sun, and the Re- 
mainder 1s the Azomaly of Commutation : but in the inferiour 
Planets g and g, Subſtract the Sun's place from theirs, and the 
remainder is the Azomaly of Commutation. 

4. To find the Parallax of the Earth's Orv, place the Tog. 
of the Planet and Log, of the Sun one under another, ſubſtraQing 
the greater Log. from the leſs (the Radius being firſt ad- 
ded) the remainder will be the Tangent of an Arch, to which 


add the Tangent of half the Anomaly of the Orb, the Sum (ſub- 


{tracing the Radius) is the Tang, of an Arch, which in the Su- | 
| periour} 


_—— 
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periour Planers muſt be added to the faid half Anomaly of Com- | 
mutation ; but in the Inferiour Planets, ſubſtratted from it, the 
ſum or difference is the Planet's Elloxgation trom the Sun, then 
ſubſtracting the half Diflerencefrom the half Anomaly of Commuta- 
tion, or Orb, the difference is the Parallax of the Earth's Orb. Y 
5. If the Azomaly of Commuration be leſs than ſix Signs, the 
Parallax of the Orb is to be added to the Heliocentric Longitude 
or Ecliptic place of h, x, 8, butin 2 and? it is to beadded to the 
place of the Sun : But ifthe Commutation be more then ſix Signs, 
the Parallax of the Orb is to be ſubſtracted from the Ecliptic 
place of th, x, 8, and in 2 and v Subſtratted from the Sun's 


place, and the Sum or difference is the true Geocentric Longitude 
of the Planet. , 


For the Latitude. 


Firſt with the Argument of Latitude, take out the Orb of 
the Planet from the Plane of the Ecliptic, in its reſpeQtive Table, 
then to that number affix its Co-Tang. to which ſet down the 
ich. Comp. of the Sine of Elongation, and alſo the Sine of the 


maly of Commutation : Theſe three numbers added into one JF x 
ſum (SubſtraQing the Radius) is the Co-Tang, of the Lat. of the . * 
Planet. 


EXAMPLE I. 
Of % both in Longitude and Latitude. | 
Anno, 1690. May 11 Day, at 20 Hours 13 Min, P. M. Mr. 


| John Flamſteed Obſerved y in 2*--29'--6"' TY with 1'--9'--30"! 
S. Lat. 


Tempus datum 


Longit.. X _ | N ode u i: 
S. | 


O I { O t S. O 'l 'Y 


Anno, 169o|11 13 1 oo| 5 y 12 0c 3 7 15 oo[Node 
May 11 Day] 1o 54 oo] 10o 54 ocfi1-22 24 22JEcl.P. 


Ho. 20 4 9 4 9 8 15 9 22[A.Lat | 
Man. 13 2 


wy 


| 569698. Logar. u 
MeanMotion Y|11 23 59 12] 5.14 1o 121500624. Logar. © 
Proſthaph.Sub. T 34 50 - 


Eclipt. place 
Sun's place 


png 
_ 


Tang. 930926Þ11'-31'-Io0% Ad.q5* 
22 24 22|Co-T.g82046[56-* 31--10 Sum 
1 29 44|Tang. 983786134-- 32-41 A.; Orb, 


ND Md 
b_ 


Anomal Com. |2 g +5 22[Tang. 995832 24--28--51 5 Diff. 


ar. Orb. A | —— 
Nr HO HO "i= Elongat. % 4@[59-- 1--32 Elongat. 
Longitude z | 2 28 12|Parallax. Add 10----3--50P.BE.Orb| 


| TIED In 


For 
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For the Latitude of %. 


Elongation» 4 © $59 1 32---A, C.---006680 
Anomaly of Commutation 69 5 22---—S,--------997041 
Inclination Ecliptic. I I) IO-----, t,---1163765 


Latitude 3 So. Aſcend. I 12 4O«--=<6, t, =-1167486 
| Differ. in Longit. of 54” 
Differ; in Latit. 3 10 


EXAMPLE T1. 
# 
IN 5» 


Anno 1631, Offober 28th Day at 7 Ho. 58' Mane, Gaſſendas at 
Paris, Obſerved (by a aha of 5 in the Sun's Difc, being to- 
wards the North- Ea#t part of the Sun's Body and the diſtance of 
their Centers Obſerved 4' x5”. The time Reduced to the Me- 
ridian of Londoy, is 7 Ho. 50' Mane. | 


F 


.. it. Anomal. v | N 
Tempus datum 4 \ bf ag i uſg __ il VP 
| Anno 1631] 8 22 51 oo| © 11 54 oof 1 13 18 oo[Node 
Ofob.27 Day| 4 27 43 oof 4 27 42 oof 1 14 39 12ÞEcl.P. 
19 Ho. 56' 3 22 55| 3 22 55 I 21 12 A.Lat 
MeanMotion v| 1-23 56 55 5 12 58 55[1499511L.o R.Add|| 
Proſthaph.Sub. 9 17 43 449190 Logar. v 
Eclipt. place s | x 14 39 12[Tan. 1050321[72*-34'-24" Ad.g57 
Sun's place | 7 14 4o 48[Tan. 971783[27-- 34--24 Sum 
| Tan. 636454” — 
Anomal. Com.| 5 29 58,24 0----0--48 ;Co. Orb. 
Parallax Add 24|Tang .608237|o---0--24 Subſtr. | 
Elongation oyo----0--24 Parallax 
7 14 41 12 oo 


For the Latitude of &. 


Elongation Þ 2© d* of 24"--A.C. 2528 
Comp. Anom. OrbÞB o 1 36-----S. $6280 
Inclination O g Zo----0,t, 1255854 
Latitude 4 North O 2 J4------= 1314661 
Agreeing to the Obſervation of Gaſſendus, 
i ' 
CH AF. 
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CHAP. VIL | . 
To find the time of the true Conjunfion or Op- 

_ Potion of the Sun and Moon. 


Irſt find out (by the Epact) the Day of the New or full] - 
Moon for the Year and Month propoſed. 

II. At the Noanſide of the day thus found, compute the true 
places of the Sun and Moon, (as is taught in the 4th and 5th. 
Chapter) and divide their diſtance from ConjunQtion or Oppoſiti- 
'on, by the true Hourly Motion of the Moon from the Sun, and 
the , Quotient Add or Subſtratt (according as you find the 
Moon wanting or paſt & or &) and you ſhall have the time of 
the 5 or & near the truth. At this time thus corre&ed,Calculate the 
true places of the Sun and Moon ; and if they agree you have the 
equal time of theConjunCQtion or Oppoſition in reſpectof the Moon's 
Orb, but if there be ſome difference, divide the ſame again by the: 2” OO 
true Hourly Motion of the Y 4 ©, as before, and fo proceed till 
you find a concurrence. 


EXAMPLE. 1 


In the Year 1693, I would know what time in Jaxuary the 
full Moon was, therefore to the Epact 22, I add the number of 
Months from March, which is 11 Incluſive, and the ſum is 
from which taking 3o, the remainder is 3, which ſubſtra&t from 
3o and there remains 27 for the day of the New Moon in De- 
cember, to which add the half Syzyg1a 14 Days 18 Ho. 22', and 
the Sum (abating 3o) is 11 Days 18 Ho. 22' tor the time of the 
Mean & in January 1693, to which time I compute the places of 
the Sun and Moon, finding the Sunin 3* 5' 40" =>; and the Moon 
in 4*.19' 38" Q, their diſtance from & 1? 13'.58", which I di- 
vide by 32' 47" the Hourly Motion of the Y 4 @, and the Quo- 
tient is 2 Ho. 15' 22", which being ſubſtratted from x Days 
18 Ho. 22! (the time before given, becauſe the Moon's place is 

reater then the Sun's) leaveth 11 Days 16 Ho. 6' 38”,-to which! 
nx I compute their places, finding their diſtancefrom & 24 5$' 
which I again divide by the Hourly Motion I 4 ©, and the Quo- | 
tient is 5' 25" to be Subſtratted (becauſe the Moon's place is yet 
greater than the Sun's) trom 11 Days 16 Ho. 6' 38", and there: 
remains 11 Days 16 Ho. 1' 13', to which time I again compute} 
the places of the Luminaries, finding their diſtance from & 9g”, 
which divide as before, and the Quotient is 16” to be Subſtracted 
from 11 Days 16 H. 1' 13” and the Remainder is 114 6% of 57", 
which is the middle time of the true & reſpecting the Moon's 
Orb, at which time the Sun is in #& 2* 59' 40”, and the Moon 
in A 2 (#] 59 40", A | 
ITI. For | 
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II. For this time I find out the Anomaly of the Moon's La- 
tirude, and thereby the ReduCttion, which divide by the Hourly 
Motion, and the Quotient (contrary to the Title of ReduQtion) | 
apply to the time before found, ſo have you the true & in reſpe 
of the Ecliptic. 


EAAMFPF LE. 


Cat ? 
True place of the Moon 4 2 © a4 
North Node Subſtract t&.- 2 8856 
Argument of Tatitude 0 x $@ W 
ReduQtion Subſtrat 22 
Time of Reduction Add 40 
True & reſpeting the Ecliptic. 1 10 1. 39 


IV. To the time here given apply the Equation to make it 
apparent. 


| % M5 
Time given in 16 3 39 
Aquartion of time Subſtract 9 14 
Apparent time of the true & I: 15 52 23 


C H A P. VIIL 
To Calculate the Eclipſe of the Moon. 


Irſt to know when the Moon will be Eclipſed, and when not ; 
Therefore obſerve at the true & : If the true motion of Lati-! 


] rude be within 12 Degrees backward or forward of 6 or 12 Signs, 
| there is a poſſibility of an Eclipſe, otherways not. 


Otherways, if at the time of the true &, the Moon's Latitude | 
be leſs than the ſum of the Semidiameters of the Moon and Earth's 


Shadow, there muſt be an Eclipſe, elſe not. 


EXAMPLE L 
At the time of the true & in Jazwary 1693, the true Motion 


of Latitude is only 1* 3o' 5o' above 6 Signs, which ſhews the 
neceſſity of an Eclipſe. 


E X A M- 


| 


jI1*, and the Latitude of the Moon 7' 52" ; rhus becauſe the 


*%, 
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EXaMFES I 
At the time'of the true &, the ſum of the Semidiameters is 58" 


Moon's Latitude is leſs than the faid ſum, it ſhews there will 
be an Eclipſe. 7 £0 
IT. At the time of the true & (with the mean Anomahs of the 


Motum Semid. &c.) and | under the Titles Semid. © Semid, 3, 
Hor. Mot. &c. You have their apparent Semidiameters, Parallax 
of the Y, &c. Then from the ſum of their Horizontal Parallaxes 
(the Sun's Parallax in the Horizon being ever 30') Subſtrat the 
Sun's Semidiameter, and the reſidue is the apparent Semidiameter 


of the Earth's Shadow, in reſpe& of the Moon's Tranſit: 


E X'X'M PEE: 


Sum ofthe Horizontal Parallaxes © and } 58' 34" 
Semidiameter of the Sun Sub. 16 ' 29 
Apparent Semidiameter Earth's Shadow " W. 


IM. Add together the Semidiameters of I and Earth's Shadow ; 
and from their ſum, Subſtrat the Moon'sLatitude ; theRemainder 
is the parts deficient. | 


EXAMPLE. 


Semidiameter of the Moon 16! \6" 
Semidiameter of the Shadow 42 6 
Their Sum $8 11 
Latitude I, Subſtract 7 \ 52 
Parts or Scruples deficient "04 id 


IV. You may ſpeedily convert the Scruples deficient into Di- 
gits thus: From the Logiſt. Logarithm of the Scruples deficient, 
Sub. the Logiſtical Log. of the double of the Moon's Diameter, 
the remainder is the Logift. Log. of the Digits Eclipſed. 


EXAM PL E:: 
Scruples deficient © 5o 19\%-—LL--992356 
Double ys Diameter «x 4 24------LL-1003073 
Digits Eclipſed 19 45 Io-----LL--989283 


Ccce Here 


Sun and Moon) enter the Table entitled (Tabula Horarioruml 
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Here is to be Noted that Lunar Eclipſes are of three forts, 
1, Partial, when the Scruples Deficient are leſs than the Moon's 
Diameter, 

2. Total without Continuance, when they are equal, . 


greater than the Moon's Diameter, and in theſe, the Digits Ecli- 
ſed are more than 12, which ſhews how far the Eclipſe 1s over.the 

body of the Moon. EL 

V. Take the Logarichms of the ſum and difference of the Se- 

midiameters and Latitude of the Moon, and the half Sum of the 

two Logarithms ſhall be the Logarithm of the Scruples of Inci- 

dence or half duration. 


EXAMPLE. 


Sum of the Semidiameter in Seconds 3491" 
Latitude of the Moon in Seconds - 472 
Sum 3963 3.59802 
Difference 3o1g $0 
: Sum 7.07788 
Scruples of Incidence 3459" or 57' 39 3 Sum 3.53894 


VI. As the true hourly Motion of the I 4 @, to 1 Hour or 60'; 
ſo the Scruples of Incidence, to the time of Incidence, which ſub- 
ſtrated from, and 

gives the Beginning and End of the Eclipſe. 


EXAMPLE. 


LL--of 57' 39” Rad. Add 1998265 
LL--of 32 42 973640 
LLE--of x ho. 52' 40" : 1024625 


Or dividing the Scruples of Incidence by the Hourly Motion, 
Þ £ ©, gives the ſame. 


With the Moon's true Latitude at the time of the true &, en- 


tine) and the diſtance there found, divide by the hourly Mo- 
tion I 4 © ; i... Quotient bei 
the true &, gives. the time 


the greatelt Obſcuration or mid- 
dle of the Eclipſe. 


3. Total with Continuance, when the Scruples deficient are| 


added to the time of the greateſt Obſcuration, | 


ter the Table entitled (Diftantia Vere & & & « Maxima Obſerva-| 


apply'd to the apparent time of 


— 
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TheLatitude of the Moon 7' 52", givesin the Tableg 7", which 


SubſtraQted. 

ime of th ſpecting the Ecl © 

Apparent time of the true & reſpecting the Ecliptic 15 52 2 
Interval SubſtraC&t | : F c x 
| Middle of the Eclipſe, or greateſt Obſcuration I5 50 56 
Time of Incidence Sub. and Add 1 $2 40 

| : ; RE an 

Beginning of the Eclipſe | iz $58 16 
The End of the Eclipſe | I7 43 36 
Total Duration. | 3 45 20 


VIII. To know the continuence of total Darkneſs, take the 
as before. 


Hence the continuence of Total Darkneſs is found to be 48' 52" 


H | 'F 

The Beginning of the Eclipſe i3 58 16 

The Beginning of Total Darkneſs 15 26 30 

Hence 2 The Total Obſcuration or Middle 15 50 56 


The End of Total Darkneſs 16 15 22 
The End, or full recovery of Light 17 43 36 


IX. To find the Latitude of the Moon in the beginning and end 
of the Eclipſe: Add the Motion of the Sun, agrecing to the time 
of Incidence to the Scruples of Incidence, the fum whereof Sub- 
ſtracted from the Argument of Latitude, at the beginning of the 


by which you may find the true Latitude as before was taught. 


divided by the hourly Motion, produceth 1'-27" in time, to.bc 


difference of the Semidiameters inſtead of the Sum, and then work | 


Eclipſe, gives the Argument of the Latitude at the end thereof, 
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EXAMPLE. 


S.4- M 
Motion of © agreeing to the time of Incclence o o 4 38 
Scruples of Incidence 57 39 
| Sum #0 
Argument of Js Latitudeat the Middle 6 1 6:30 
Argument of Latitude at Beginning 6 © 28 37 
Argument of Latitude at End 5 ILY 
Hence Latitude Y atthe Beginning So. Aſc. 2 a 
ence Latitude I at the End So. Aſc. 13 20 


CHAP. IX. 
To Calculate the Eclipſe of the Sun. 


Irſt find out the true & as was taught in the Moon's Eclipſe, 
at which time add the Sum of the Semidiameters of the Sun 
and Moon, to the difference of their Horizontal Parallaxes, and 


. | Toftant, it ſhews the Sun will be Eclipſed in ſome part of the 
Earth, otherways not. 


EXAMPLE. 


At the time of the true & Jane 12th Day in the Afternoon, 
Anno 1694. | 


oO - l4 


Differ. Horizontal Parallaxes © and J Add o 52 4o 


$2 Sum 8 27 Is 
True Latitude of the Y at that time. t4 5< 
Hence the Sum of the Semidiameters added to the Difference 


of their Horizontal Parallaxes, exceeds the true Latitude of the 
Moon ; which ſhews the neceſſity of an Eclipſe. 1 


if the Sum thereof exceed the true Latitude of the Moon, at that| 


Sum of Semidiameters of © and Y is .o 3o 55 | 


IT. It at the time of the Viſible 5 the apparent Latitude of] 


the Moon, ſhall be leſs than the Sum of the two Semidiamerers, 
the Sun will ſuffer an Eclipſe in that Place, elſe got. 


li E X A M- 


-x1 
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EXAMPL E, | 


At the before mentioned Time, the 


j " 


O 
Sum of the Semidiameters is 0. 39 35 
Viſible Latitude is | o 24 $55 


Which proves the Sun's Eclipſe in theſe parts of the World. 


| This being known proceed to the Calculation after this 
manner. | 


I. Find out the Midheaven, its Altitude, and Meridian An- | 


gle as followeth. 


00 f 

_ : Ne SS ET. 

e true time oft the & 16 une 12 I 
the true place of the Sun 9 £7 7 7 
Excentric place of the Moon Ss -; 2x a. 27 
Mean Anomaly of the Sun IT 23 -54 41 
| Anomaly of the Moon 21 © 40 
Argument of the Moon's Latitude . 5 27 18 48 
True Latitude of the Moon North I4 6G 
Hourly Motion of the Sun 2 23 
Hourly Motion of the Moon 206 52 
Hourly Motion 2 2 © 27 .2 
ReduQtion Add 3 
Time of ReduQtion Subſtrat T 23 
The true Ecliptic ConjunQtion Juare 12 3 55 54 
A<quation of time SubſtraQt 29 
Apparent time of the true & Faure 12 3 55 25 
Horizontal Parallax I 4 © 52 4O 


IT. Find out the Midheaven, its Altitude, and the Meridian 
Angle, at the Apparent time of the true & , 1694, June 12th 
Day 3 Ho. 55' 25". x 


FAN LSE 


6.0 -* 
The Sun's place is S 12. g26 
Time in Degrees 58 51 
Sun's Right Aſcenſion g91 34 
R. A. of the Medium Culi. I50 25 
M. C. in the Ecliptic A 28 23 
Meridian Angle ; 69 40 
Declination of 24. C. I2 ; North. 
Altitude Equator at Londoy 38 2 


Altitude of the M. C. 50 


ZO 
II. Add 


22 
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HIE. Add the Sine of the Meridian Angle to the Co-ſine of the 
Altitude of the M. C. the Sum is the Co-ſfine of rhe Altitude of 
the Nonageſſime Degree. 


EAUNNMNETLE: 


4 


_ | 
The Meridian Angle 69 4o=-5--=9.97205 
Altitude of M. C. 50 -33--c5-9.80305 
Altitude of Nonavef. gr. 53 26=5-9,77510 


IV. Add 'the Co-ſine of the Meridian Angle, to the Co- 
tangent of the Altitude of the Medium Cal, the ſum is the Tang- 
ent of the diſtance of the Nonageſſime Degree from the Medium 
Czli, which add to the M. C. trom Capricorn to Capcer, and 


Degree. 
EAAME LL E. 
D | 
The Meridian Angle | 6g 40--65--9.54093 


Altitude of the M. C. Fo JZ=-c>--9.91 Pp 3 
Diſt. M. C. from Nonageſ. gr. 15 $57--t--9.45626 


Es 
The Midheaven 4 : 38- 27 00 
Diſtance Subſtrat © 15 575 00 
Nonageſ. gr. viz. 12 26' & 4 12 26 = 
The Sun's place + 330-39 


_— 


LD —— 


Diſt. 4 ©, from Nonagef. gr. tothe W of I IO 59 43 


V. Add together the Logiſtical Logarithm of the Horizontal 
Parallax of the ,Moon from the Sun, the Sine of the Altitude of 
the Nopageſſime Degree, and the Sine of the diſtance of the Sun 
from the Nonageſſime Degree ; the Sum, Subſtrating the double 
Radius, 1s the Logiſtical Logar. of the Parallax in Longitude. 


EXASMPLE. 


O J ti 
Horizontal Parallax I 4 © 52 4o--LL--9.94338 
Altitude Nonagef. gr. 53 26 rite rab-4-4-/ 
Diſt. © 4 Nonageſ. gr. 49 59 43--S-—-9.81689 
Parallax of Longitude 27 45LL-9.66507 
Here 


Subſtra& from Carcer to Capricorn, and you have the Nonageſſime| 


* theſe following Rules. 


{di 


-—- 
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Here Note, Thar if the Sun's place be leſs than the Nonageſſime, 
the Luminarie appears more Weft than the truth, but if his place 
be greater, then the Luminarie ſeems more Eaft, according to the 
quantity of the Parallax of Latitude. | 

VI. Add the Logiſtical Logarithm of the Horizontal Parallax 
of >» 4 ©, to the Co-fine of the Altitude of the Nonageſſime De- 
gree, the Sum is the Logiſtical Logarithm of the Parallax of La- 
titude, 


EXAMPLE. 


O ( 
Horizontal Parallax I a © 52 4o--L L---9.94338 
Altitude Nomage/. gr. 53 26 00—c9——AAM &7 
Parallax of Latitude JI EY IL-4 4f 


In the next place we ſhall ſhew how to find the viſible Hour- 
ly Motion of the Moon from the Sun, to which end I ſhall deli- 


_ VIE. If the Eclipſe happen in the Oriental Quadrant of the 
— noank and the Parallax of Longitude decreaſe, SubſtraQ the! 
erence of the Parallax of Longitude in one hour (or any other 
time) from the true Motion of So Moon from the Sun, but if 
the Parallax of Longitude increaſe, add the ſaid Difference. 

VIIL. If the Eclipſe happen in the Occidental Quadrant, and 
the Parallax of Longitude decreaſe, add the difference of Parallaxes 
to the true Motion of the Moon from the Sun; otherways Subſtrat 
the ſame, if the Parallax of Longitude Increaſe. 

* TIX, If the Eclipſe happen in the Nonageſime Degree, fo that ; 
the former part fall in the Oriental Quadrant, and the latter in 
the Occidental, Subſtra& the difference. from the true Motion of 
the Moon from the Sun, and you ſhall have the viſible Motion 


of the Moon from the Sun. 


} Note, That whenſoever the Sun's place is greater than the No- | 


napeſſime Degree, the Eclipſe happens in the Oriental Quadrant, 
but if leſs, in the Occidental. 

As in our Example the Sun is-in 1* 26' 19” S, and the Noxa- 
veſſime Degree 12* 26' ©, therefore the Sun is in the Occidental 


Quadrant diſtant as before 40* 59! 43". 


H { Ml 
To 1 hour following the true 5, viz. 404.06 
Parallax of Longit. according to the former doctrine 7 Re 
True hourly Motion © # 27 29 
Difference Parallax Longitude Subftr. 3. 20 
Viſible hourly Motion © 4 I GY 
By which dividing the Parallax of Longitude 
at the time of the true &, giveth the Imerval' $0 
of the true and viſible & to beadded 


Hence the viſible & is June 12 day at 6-6-8 


__—_ 


—— 


of 
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|At which time the Parallax of Longit. 1s Jt .'26 

Diſtance of the Sun and Moon at that time ?2t 26 

Parallax of Latitude South 34 $49 

b True Latitude y No. Deſcending lo 46 
Viſible Latitude of the Moon South 24-19 
Semidiameter of the Sun | bs. 2 

I4 . 54 


| [Semidiameter of ' the Moon 
[Sum of the Semidiameters Zo 55 

From which taking the viſible Latitude [ 

leaveth the Scruples deficient. 2 

W hich converted into Digits as (in the 

Moon's Eclipſe, by uſing the Double of 

the Sun's Diameter) makes 


X. For the Scruples of Tncidence, Subſtratt the Logiſtical Lo- 
gar. of the ſum of the Semidiameters of the Sun and Moon, from 
the Logiſtical Logarithm of the Vfible Latitude of the Moon 
from the Sun, the Remainder ſeek in the Table of Sines, and to 


irs Co-ſine Add the Logiſtical Logarithm of the Sum of the Se- 
yy midiameters ; the ſum ſhall be the Logiſtical Logar. of the Sera 
_— ples of Incidence. 


EASSFLE. 


3 th 


Viſible Latitude Y 2 © 24 


| 13--LL-9.60596 
Sum of the Semidiameters 30 | 55--LL--9.71204 
f--—9.59392 

] | C $=-=-9, 
Sur 'of the Semidiameters 30 B44 


Scruples of Incidence 18 19--LL--9.50558 

XI. To x hour before the viſible &, vis. 45 4' 21! we 
ſhall find (according to the former Doctrine) the Parallax of Lon- 
gitude is 28' 21”, fo that the hourly difference of the Parallax of 
Longitude is 3' 5*', which SubſtraQted from the hourly Motion 3 
4 © 27' 29", leaveth the viſible hourly Motion 24' 24", by 
which dividing the Scruples of Incidence 19' 13", it gives the| 
time of Incidence 47' 15". | 

Again, to x hour after the. viſible &, viz. 65 4' 21', the Pa- 
rallax of Longitude is 32' 19” fo that the hourly difference of - 
Parallax is o* 53", which Subſtratt from the true hourly Mo- 
| tion 27' 29", and it leaves 26' 36", for the viſible hourly Moti-| © - 
on, by which —_— the Scruples of Incidence 19' 1 3'', produ-| 
ceth the time of Repletion 43' 20” ; hence the duration of the 
Eclipſe is 1* 3o' 35". . 


q 


XII. In] 


is Scientia Stellarum. be 25 


XII. In the Table of the difference of the & or & from the| 
Mid-Ecl:pſe or greateſt Obſcuration, the viſible Laritude at the 
time of the vilible &f, giveth the Interval 2 7'', which divide by 
the viſible hourly Motion, following the viſible &, giveth the-In- 
terval 4' 46" to be Subſtratted; ſo that the greateſt Obſcuration | 

Sat 4 59' 35" P. M. 


Hence, 
H L "y 
The Beginning at London is at 4 12 0 
'The Middle or greatelt Obſcuration 4 59 35 
'The Vihible Conjunction 8 = P, M. 
'The End of the Ecliple . * S 4+ v9 | 


XII. To tind the viſible Latitude of Y at the Beginning and 
End of this Solar Eclipſe. Firſt, for the Beginning, add to the 
Minutes of Incidence, the Motion of the Sun agreeing to the time 
of Incidence, and the Sum ſubſtra&t from the true Motion of La-} 
titude at the true time of the viſible ConjunCtion; fo have you | 
the true Motion of Latitude at the Beginning, 7 which find the 
true Latitude, and at the fame time find the Parallax of Latitude ; 


by- theſe (obſerving the former direQions) is had the viſible La- "Is 
titude. 


EXAMPLE. 


SK, 

The Scruples of Incidence ; Ig 13 
Motion of the © to the time of Incidence i 55 

Sum Subſtract 21 8 
Motion of Latitude at the viſible 5 27. 54 20' 
Motion of Latitude at the Beginning ' 5s 27 33 12- 
Moon's true Latitude North Sub. 12 49 
Parallax of Latitude in "10 
Viſible Latitude at the Beginning South I9 24 


XIV. For the end, add to the Minutes of Incidence the Motion 
of the Sun agreeing to the time of Repletion, and the Sum add to 
the true Motion of Latitude at the time of the viſible «, ſo have 
you the true motion of Latitude at the end, by which proceed, 
as before, to find the viſible Latitude. 


Dddd E X 4 M- 
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CHAYF. Sx. 
To Delineate the Eclipſes of the Sun aud Moon. 


I. TOR the Moon, draw the lines A C and B D to interſe& 
one another at Right Angles in E, which point of In- 
terſeQion is the Plane of the Ecliptic, where the Eclipſe happens: 


upon which, as a Centre, draw the Peripherie AB CD, of the 
[quantity of the ſum of the Semidiameters of the Moon and Earth's | 
Shadow (which may be done by a Scale of equal Parts) alſo to| 


D 


the quantity of the Semidiameter of the Earth's Shadow, draw 


Eclipſe begins on the Eaſt part of her Body, you muſt upon the 


Ww—— _ a -y 


EXAMPLE. 
| = O ) is 
The Scruples of Incidence | I9 1 
Motion of © to the time of Repletion I : 46] 

Sum Add 20 59 | 
Motion of Latitude at the Viſible & 5 27 $54 20[ 
Motion of Latitude at the End 5 28 15 09 | 
Moon's true Latitude North Sub. 9 9 
Parallax of Latitude 37 18 
Viſible Latitude Sourh WM 


upon the ſame Centre another Peripherie, then becauſe the Moon's} 


'Weſti 


"I — 


_ 


a= 
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Weſt ſide of your Plane Note down the Latitude of the Moon, 
in the Arch B C D, which here repreſents the Weſt part, which 


may thus be done. From E upon the line B D, prick off the La-| - 


titude at the beaming towards D, which terminatesat G, from 
which draw a Parallel lineto A C, as G F. For the End of the 
Eclipſe proceed in like manner on the other ſide, and ſet off the 
Latitude from E to I, whoſe Parallel falls at H, then draw a line 
between F and H, which reſpetts the way of the Moon during 
the Eclipſe : Then draw the five equal Circles, having for the Ra- 
dius the Semidiameter of the Moon. Then F ſhews the place of 
the Moon at the beginning of the Eclipſe, L her place when ſhe 
begins to be Totally darkned, K her place at the Middle, M her 
{her place when ſhe begins to recover her light, and H the end 


of the Eclipſe. | 
EXAMPLE. 
Sum of the Semidiameters EB 58 1t 
Semidiameter of the Shadow ER "OR. - 
Initial Latitude of the Moon E G 2 22 
Final Latitude of the Moon EI 13 20 
Semidiameter of the Moon . R B 1 $8 


IT. For the Eclipſe of the Sun, which differs in nothing ar all 
from this of the Moon, but only that inſtead of the Semidiame- 


ter of the Shadow of the Earth, you uſe the Semidiameter of the 
Sun, .and the viſible Latitude inſtead of the true : ſee what follows 
{from the aforegoing Eclipſe, by way of 


EXAMPLE. 


Sum of the Semidiameters E B 30 55 
Semidiameter of the Sun EM =_— 2 
Initial viſible Latitude EG 19 24 South 
Final viſible Latitude EI 2 


Semidiameter of the Mags 59'S : - 5 CHAP. 


a, 
K 
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CHAP. XI. 
To find the place of the Fixed Stars for 


any time grven. 


Irſt, gather the Receſſion of the EquinoQtial (which is equal 

to the diſtance of the firſt Star in the Catalogue from the 
firſt point of Y) to which add the diſtance of the Star, whoſe 
Longitude is ſought : the diſtance of the faid Star is found by 
SubſtraQting the place of the firſt * in the Catalogue, from the 
place of the propoſed Star there found ; the ſum is the place of the 


Star required. 
EA AME LE 


I defireto know the place of Cor Leonis the of 1ft Janzary 1 700, 
to which end I gather the Receſſion of the EquinoQtial after this 
following manner. OR 


ET 
Epocha 1681 | 28 44 oo 
Years add 19 IS $59 
Place iſt * Y January iſt 1 700 28 J 
Add Diſt. Cor & fromthe iſt |3 26 - - 
Place of Cor & January 1ft. 1700 | q 25 39 59 


A CATA-| 
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A CATALOGUE of ſome of the moſt Eminent 
Cities and Towns in the World, with their Lati- 
tude, and difference of Meridians from Londen. 


— 


Names of the Cities. "4 Merid. 
Alberdeen in Scotland O + 
Alexanaria in Eg ypt 2 . 20, A 
Amſterdam in Holland & - $6 A 
Antwerp in Brabant 24 2 
Aratta in Syria 0 M0 

| {Athens jn Greece 28 
Babylon in Chaldea " 26-3 
Beaford in England O — 
Berwick in Expland O $--S 
Bethlem 1n Jules $ 48-3 
Bononia in Italy s 2363 
Briſtol in England 6-92 
Calis in France d $0 A 
Calecut in E. India S 4s --& 
Cambridge in England O A 
Canterbury 1n England 0: 8-4 
Caſſells in Heſſia 6 26 @& 
Compoſtella in Spain 9 39 Þ 
Contmbria 1n Og S 24. 
Coventry in Englan v -» 0 
Derby in England SY 
Daxtzick in Pruſſia OP 
Dablin 10 Ireland d WV A 
Edenburgh in Scotland "LE ES 
Frankford upon Meene 0 34 :& 
Fruenburg 1n Pruſſia "BE Os 
Gloceſter 1n i ana O 0 3 
Ghent in Flanaers o. 18 A 
Haphnia in Denmark d- in 4 
Huntingdon in England ©) ;--3 
FHieruſalem 3 * A&A 

ockfergus 11 Ireland 6 0. © 
Leyden in Holland 0 21: 4 
Lisbon in Portugal $46. - 
Leiceſter in England O &- Y 
Lincoln in England O 1” 2 
LONDON. O O 
Middleburg in Zeland 6 18 & 
Madrid in Spain O g 2 


| Alt, Po. 
O f 
58 4 
zo 58 
52 25 
JI 121 
36 & 
37 42 
 .. 
52 12 
J5 50 
3x $5o 
43 49 
5r 28 
50 $2 
II 30 
$2 17 
51 25 
Fr 19 
43 © 
40 15 

2 30 
2-3 
534 23 
ST T0 
7 
Fo 2 
54 22 
5x 586 
W4 
55 43 
J2 24 
J}2 10 
54 40 
as. 
38 45 
$2 41 
53 15 
5i 32 
FT 3O 
40 45 


DE — 
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A CATALOGUE of ſome of the moſt Eminent 
Cities and Towns in the World; with their Lati- 
tude, and difference of Meridians from London. 


—  _-_ "py  _ 
bm. __—_—_ 


— 


Ad. 


© ——— 


- Names of the Cities. 


Diff. Verid. | Alt. Po. 


H O 
Naples in Italy i o Aſ[qo 42 
Northampton in England 6 3 I 
Norwich in England 8 ; A|l52 46 
Norimberg in Germany Oo 4 Al49 26 
Nottingham in England 0G 4 En 
Offend 1n Flanders o 16 Aj51 1o 
Oxford in Enzland 0 $$ S142 an 
Pickworth Sedes Authoris SV S| 52 4©o 
Paris in France 1 48 3 
», Prague in Bohemia o 58 Aj5o 6 
bs Pembroke 1n England lo 19 Sjs51 
F Peterborough in England © -8 ' S[4 30 
Quinſai in China 18 32. Aſ4o 
Ratisbone 1n Bavaria jo 5x A}4g9 
Richmond in England {0 7  S{$4 26 
Rochel” in —_— . jo 4 Sv[45 49 
Rome 1n Italy lo 5=}2Ap>A{g2 2 
Rotterdam in Holland lo 15 Aſ[gr 55 
Sarum in England 3 a nn 
Sardis 1n Lite 12 24 Aſ[38 3 
Salamanca in Spain oO 20 Sjqi 12 
Salisburgh in Bavaria lo 56 A'4a7 42 
Stafford 1n Excland | o g S{5g2 54 
| Sprres 1n Germany © 37 Aj4g 24 
Stockholm \n Sweden | I 3 A[$8 5o 
Stamford in England - 102 Mien 6 
Theſſalonica 13 4 Alar -Is 
Toledo in Spain | lo 24 S$[4o 10 
Tubinga in Sweden jo qo Aſ[48 34 
Valentia in Spain 0. 7 Vito $5 
Venice lo 5o A[45 15 
Urenna in Auſtria Ix 8& A[|48 22 
Ulm '\n Sweden lo 44 Aſ|g8 24 
raniburg in Denmark | o $2 Algs oc 
> | arwick \n England © 6 S198 as 
atteberg in Saxony 0 3. \' Afi: © 
incheſter in Expland © 83 S|51 13 
orms 1n Germany o 31 Aſgo 25 
Werceſter in England 0. 9. vis © 
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A TABLE of the SUN's Mean Motion. 


Longit. © | 


Anomal. ©. 


Years Longit. ©. Anomal 9. | 
— Years. 

SS NY RS, Mr OO. 
T7 39 57] 6 29 39 48]] 1ÞÞ1 29 45 49r1 29 44 38 
01] 9 44 50] 6 28 41 58 2111 29 31 29111 29 29 16 
201] 9 9 29 42| 6 27 44 3]'1 29 16 59111 29 13 54 
301] 9 1o 14 35| 6 26 46 18/|B 4]o © 1 48jr1 29 57 41 
gor| 9 10 59 28| 6 25 48 28 Sj-2 29 47 2011 29 42 20 
goi| 9 11 44 20| 6 24 50 37 6111 29 33 711 29 26 58 
601] 9 12 29 13| © 23 $52 47 TIL 29 18 47/11 29 11 35 
701] 9 13 14 6| 6 22 54 57|}B &$o o 3 35|11 29 55 22 
Sor] 9 13 58 58] 6 21 59 || 9Þ* 29 49 15111 29 40 1 
got] 9 14 43 51] 6 20 59 17] Toll 29.34 55111 29 24 39 
Iooi| 9 15 28 44] 6 20 I 27|| - 11] 29 20 35}111 29 9g 17 
101] 9 16 13 37] 6 19 3 3791] i210 o 5 23/11 29 53 3 
IE: ions urs 
1301] 9 17 43 22] 6 17 7 57 147 29 36 43/11 29 22 20 
1401] 9 18 28 15] 6 16 10 7 15|11 29 22 23111 2y 6 58 
15a1] 9 19 13 76 15 12 x6[]Þ 160 ©. 7 11111 29 50 45 
1602] 9 19 58 ©f 0 14 14 26 171: 29 52 $111 29 35 23 
I701] 9 20 42 53 0 13 16 36 Iejii 29 3s $5122 29 20 2 
1801] 9 21 27 45! 6 12 18 46 Igh11 29 24 loſl1 29 4 39 
1901| 9 22 12 + 6 11 20 56|]Þ_ 2 © © 8 5gjt1 29 48 26 

2001] 9 22 57 Zi © 10 23 6 Tears from 1690. 
| | 5 6 20 22 << 6 $ 11 
Midale Motion of the Sun in the n 99 9 1 6 'S) Il 
intermediate Tears, 1691 9 20 8 3 6 12 52 44 
| Bi6g2] 9 19 54 28] 6 12 37 27 
2] o 0 8 5911 29 48 261] 16 9 20 9 116 17 21 12 
4o| © © 17 57{I1 29 36 52 _ 9 20 ho 57] 6 13 yy b 
6o] © © 26 506[11 29 25 1d] 1695 9 20 10 3C(] 6 12 50 20 
80] © © 35 54j11 29 13 44 Br6g6 9 19 506 1C|] 6 12 36 $ 
ono 9 v4 7595 29 7 101 100% 9-20 41 $30 13 18 cc 
tooo| © 7 28 47]11 20 21 39 1698 9 20 26 45]6 13 3 39 
| = En 
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Sctentia Stellarum. 
A TABLE of the SUN's Mean Motion 
| Longit. ©. | Anomal. @- | | ara. ©. | Anomal. © 
Years. | ——— ——\|Years, SI 
s —_ OT. [© "116 1 2: 0s 

1699] 9 20 12 24] 6 12 46 12|| 1729] 9 20 55 37] 6 13 O 24 
Bl7oo| 9 19 58 4 6 12 32 49|| 173 $Y- 17] 6 12 45 3 

1701| 9 20 42 53| 6 13 16 36|| 1731] 9 20 -- 56] 6 12 29 41 

1702] 9 20 28 33| 6 13 1 15 Br732 9 20 12 36| 6 12 14 19 
1703| 9 20 14 12] 6 12 45 52|| 1733] 9 20 57 25] 6 12 58 5 
B1704| 9 19 59 52] 6 12 30 30|| 1734] 9 20 43 4|6 12 42 44 
1705] 9 20 44 41| 6 13 14 17 1735 9 20 28 44| 6 12 27 22 
1706| 9 20 3Zo 21] 6 12 5d 56|[B1730| 9 20 14 23] 6 12 12 © 
1707] 9 20 16 ©0| 6 12 43 33]| 1737] 9 20 59 12] 6 12 55 47] 
B1708| 9 20 . 1 4c| 6 12 28 11\| 1738] 9 20 44 52] 6 12 40 25] 
1709| 9 20 46 29] 6 13 11 58|| 1739] 9 20 3o 31| 6 12 25 4 

1710] 9 20 32 9 6 12 56 37\|B1740| 9 20 16 11] 6 12 9g 1) 
1711 9 20 17 45] 6 12 41 15|| 1741] 9 21 © 5o| 6 12 53 28 
Bi712| 9 20 3 28] 6 12 25 53|| 1742] 9 20 46 3o|6 12 38 7 

1713] 9 20 48 17|6 13 9 39] 1743] 9 20 32 9 6 12 22 44 
1714) 9 20 33 57] 6 12 54 18|B1744 9 20 17 49| 6 12 7 22 

1715] 9 20 29 36| 6 12 38 56|| 1745] 9 21 2 38] 6 12 51 9 
Bi716| 9 20 5 16| 6 12 23 34]| 1746| 9 20 48 18] 6 12 35 48 

1717] 9 20 5o 5| 6 13 7 21] 1747 9 20 33 57] 6 12 20 25 
1718| 9 20 35 45] 6 12 51 59jjB1748| 9 20 19 37]6 12 5 3 

1719] 9 20 21 24| 6 12 36 38|| 1749] 9 21 4 26; 6 12 48 50 
Bi720| 9 20 7 3| 6 12 21 15|| 1750] 9 20 5$o 5|6 12 33 29} 
1721] 9 20 51 52] 6 13 5 2] 1751] 9 20 35 44| 6 12 18 7 

1722] 9 20 37 32 6 12 49 41 B1752] 9 20 21 24 6 12 2 45 

1723] 9 20 23 11| 6 12 34 18]| 1753] 9 21 O 13| 6 12 46 31 
Bi724| 9 20 8 51] 6 12 18 56|| 1754| 9 20 51 52.6 12 31 1of 
1925] 9 20 53 49] 6 13 2 43/| 1755 9 20 37 31) 6 12 15 48 

1726| 9 20 39 19] 6 12 47 22 B1756 9 20 23 11] 6 12 © 26 

1727] 9 20 25 y 6 12 31 591| 1757 9 21 6 0.6 12 44 13 
B1728| 9 20 10 48| 6 12 16 37|| 1756 9 20 53 39] 6 12 28 51 
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Longit. ©. | Anomal. ©. | Longit. ©. Anomal. © | 

Years, — 
Sg 0 e "S o [ 0 Sg O Ul ti Sg © i 7 
1759] 9 20 39 196 12 13 29 1789 9 21 22 22] 6 12 25 42 
Br760| 9 20 24 56| 6 11 58 7 dhe þ 21 8 2|6 12 10 21 
1761] 9 21 9 48| 6 12 41 54/| 1791, 9 20 53 41] 6 11 54 59 
1762] 9 20 55 27] 6 12 26 33 B1792 : 20 39 20| 6 11 39 37 
1763] 9 20 41 7|6 12 11 10 1793] 9 21 24 q| 6 12 23 23 
Bi764| 9 20 26 46! 6 11 55 48|| 1794' 9 21 9 49|6 12 8 2 
1765] 9 21 11 25] 6 12 39 35]| 1795\ 9 20 55 28|6 11 52 40 
1766] 9 20 57 5| 6 12 24 14||B1796, 9 20 41 7| 6 11 37 18 
1767] 9 20 42 49] 6 12 8 51|| 1797 9 21 25 5716 12 21 5 
B1768 9 20 28 28| 6 11 53 29 1798 9 21 21 II 36] 6 12 5 43 
1769] 9 21 13 17] 6 12 37 16 1799 9 20 57 16] 6 11 50 21 
1770] 9 20 58 57] 6 12 21 35|]Bi8oo' 9 20 42 55] 6 11 34 59 
1771] 9 20 44 36| 6 12 6 33 1801] 9 21 27 44] 6 12 18 46 
Bl772| 9 20 3o 15| 6 11 51 11] 1802 9 21 13 24] 6,12 3 25 
1773] 9 21 15 46 12 34 57| 1803; 9 20 59 3|6 11 48 2 
1774| 9 20 © 44 6 12 19 36||B1804 9 20 44 42| 6 11 32 40 
1775] 9 20 46 23| 6 12 4 14|| 1805 9 21 29 31| 6 12 16 271 
B1776| 9 20 32 26 11 48 521] 1806 9 21 15 11 6 12 -1 6 
1977) 9 21 16 51] 6 12 32 39]| 1807: 9 21 o 5o| 6 11 45 43 
df 9 21 2 31| 6 12 17 17]|B1808, 9 20 46 3oſ 6 11 3o 21 
1779] 9 20 48 10/6 12 1 54 1809| 9 21 31 19] 6 12 14 8 
B1780 9 20 33 59] 6 11 46 33|| 1810] 9 21 16 59} 6 11 58 47 
1781] 9 21 18 48| 6 12 3o 20|| 1811] 9 21 2 4of 6 11 43 25 
1782! 9 21 4 27] 6 12 14 59||B1812] 9 20 48 20| 6 11 28 3 
1783] 9 20 5o 6|6 11 59 36|| 1813] 9 20 33 9| 6 12 11 49 
Bi784| 9 20 35 46| 6 11 44 14] 1814] 9 21 18 49] 6 11 56 28 
1785| 9 21 20 35] 6 12 28 1|| 1815] 9 21 4 28| 6 11 41 6 
1786] 9 28 6 14] 6 12 12 4oſ|B1816] 9 20 59 7| 6 11 25 44 
1787] 9 20 51 54] 6 1157 17|| 1817] 9 21 34 56| 6 12 9 31 
B1788| 9 20 37 33| 6 11 41 55|| 1818] 9 21 20 36| 6 11 54 9g 
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zit. ©. | Anomal. © 
ETD IEEE [The Middle Motions of the Pl 
8 o ' *"Þ o | * || nets may be continued by the 
ds yearly Motions, as followeth. 
mESEINES. | 
B1820| 9 20 5I 54] © II 2 LR 
i821) 9 21 36 44 612 7.32]| SVN. $ o ' 
ns rg Longitude. -----11 - 29 45 4o 
i822) 9 21 22 23| 6 11 51 5O[|anomaly.-----.-1x 29 44 38 
1823] 9 21 8 3] 6 11 36 28] Pracel. Aqui.-- o o o 5o 
Bi824] 9 20 53 42] 6 11 21 6 
The Przceſſion of the Aquinoctal. CAT URN. 
: aim Longitude, ----- © 12 13 36 
Chriſt Praxceſ. Aqu.)year o ' *[[Anomaly,---— © 12 12 I5 
years. J . © #0 Chr. Prxc. Aq. —— ng Ing wt w - 36 
- , 11 5 10 56[toochi4 1 7 TFUPITER. 

"2p | 1] © © 50[[Longitude,-—— x o 20 J2 
158: 27 19 53] 2] © I 4ij|Anomaly.-----x o 19 12 
_ ———|Node.------------ ” S- 8 © 
I601]o 27 36 43] 3] 2 31 
162110 27 53 32] 4lo 3 22] — 
1641]o 28 10 2x] $5 o 412] MARS, 

Longitude.----- 6 11 17 _ 8 
I661Þ 28 27 11] © 5 3|[Anomaly.----- 6 11 I5 55 
r681]o 28 44 © { © 5 53]|Node.--------o o ©o 43 
170iſo 29 © 49 o 6 44 
200. 0 16 4g) qo 2 34 VENUS. 
golo o 33 39] ic| © 25]|Longitude.----- 7 14 47 29 
6oſo o 50 28] 11] o 9 15 Anomaly. --—- ” 16s at 
8oſo x 7 18] 12] © 10 | x 8 
1ooſo 1 24 7 13] o 10 561] © 
20600 2 48 13] 14] o 11 46 MERCURY. 
tunrmmn on | - Longitude.------ x 23 43 16 
3 4 12 20) 159 © 12 37][Anomaly.------- x 23 41 34 
4 $ 36 27] 26] © 13 27J]Node. ---—— © © 7x 30 
50 7 © 33| 17] © 14 18 
600ſo "3 zol 18F o 15 8 MOON. 
oolo 9 48 4 Longitude. ----- 2J 9 
ooſo. II 12 4 1 0 — 28 x, 8 
9 I2 37 o 2c| © 16 gg||Node.---------- o 19 19 43 
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The SUN's Mean Motion in Months and Days. 


Ox JANUARY. | FEBRUART. [Hy 
15 'Longit. ON | Anomal. ©. Longit. ©. | Anomal. ©: = by 
AL: """h 0 Ne 0 ns 5 o]"l& 
'x| ol o o 59 8 o 059 8| 1 1 32 26] 1 1 32 21] 4| © 
2\olo 1481910 158 171 231351 231 3'4| 1 
3] 2] © 2 57 25] o 2 57 2(|| I 3 30 43] ! 3 30 38] 5| 2 
al xo 356 33]o 356 321 4 29 51] 3 4 29 45 5 3 
5| 1] o 4 55 42] © 4 55 4* {9 or 5854 9.4 
6| 1o 554 500 554 49 0 2 811 628 2155 
"aio 653 58|0 nm (ST: 7 27 10] 5| 6] 
fo 75 79 753 6 26 25) 1 EEE 
g| 1] o 8 52 15] o 8 52 14]|1 9 25 33] 9 25 27] 5 

Io] if © 9 JI 23] © 9 51 21 I Io 24 Ai| I 10 24 3 9 
11] 2] © 1o 5o 31| © Io $O 29 T I1 23 49]. 1 II 23 Io 
12) 2] © 11 49 4o| © 11 49 38|| 1 12 22 5 I 12-22 51| 611 
13 o 12 48 48| o 12 48 46|| 1 13 22 6| 1 13 2T 59 6112 
14] 2] © 13 47 57] © 3 47 55 1 14 21 15] I 14 21 8] 6/13 
15] 2] 0 14 47 5] 0 14 47 3 1 15 20 23| I 15 20 16| 6114 
16 2] © 15 46 13] © 15 46 10 x 16 x9 311 16 x9 23) Ors 
17) 2] 0 16 45 22] © 16 45 19 I 17 18 4o| I 17 16 32] 6116] 
18] 2] © 17 44 3o| © 17 44 27 I 18 17 48| 1 16 17 40| 6117 
19 3 o 18 43 38| o 18 43 35|| 1 19 16 56| I 19 16 48] 6118 
20| 3] © 19 42 47] © 19 42 44 1 20 16 $5| 1 20 15 57, 7119 
21] 3| © 20 41 55] © 20 4I 52 x 21 x5 13| 1 21 15 5 720 
22| 3] o 21 41 3] © 21 40 59]| I 22 14 21 I 22 14 17, 721 
23] 3] © 22 40 12] © 22 40 1 23 13 3o| 1 23 73 21 722 
24) 3] © 23 39 20| © 23 39 16| 1 24 12 38| 1 24 12 29 7/23 
25| 3] 0 24 38 28] o 24 38 24| 1 25 11 46 25 I1 37] 7]24 
26| 4 © 25 37 37] © 25 37 33 1 26 10 55] 1 26 10 46 lis 
27 4 0 26 36 45] 0 26 36 41|| 1 27 10 3| I 27 9 54] 6|26 
8) 4027 35 53] 0 27 35 48 1 28 17] 1 28 9 1| $[27 
29) 4) 0 28 35 2] © 34 57) 1 29 20| 1 29 8 10| $128 
30] 4 © 29 34 1o| © 29 34 9-0 9 cf ® # * 7 op 
31] 4| 3 O 33 18] 1 RD 9" "106 + » «wool 
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The SUN's Mean Motion in Months and Days. 

a.) 

JE MARCH. | ATREE Fi 
<5 Longit. ©. | Anomal. ©. || Longit. ©. | Anomal. @. | F 
Aha” © / 'S = [4 ﬀ a 5 e 'IS O [ Jnk 
118] 1 29 8 20] 1 29 8 10 2 29 41 38| 2 29 41 231125 
2182 o 7 28|2 o 7 18|| 3 o 40473 © 40 3212) x 
3[*2 x 6362 1 626|3 139553 139 4ord 2 
492 2 5442 2 533]3 239 33 238 4713]; 
ng 3 4992 3 44817 3310 193 797 Ways 
$92 4 4 12 4 350[3 437 2 3 437 413 5 
92 53 9/2 5 258|3 536283 5 36 r213| 6 

je 56 2182 8 2 713 0353913 0 35 ae? 
. 992 7 122.7 1153 734453 7 34 29138 
* * {roy 8 0342 8 oz22|3 83353|3 8 33 369 
: reto''2 3 59 42/2 8 59 3o| 3 933 13 9 32 44114110 
12j10| 2 9 58 51] 2 9 58 39 3 10 32 10] 3 10 71 53|14]11 
13j1o| 2 1o 57 59] 2 10 57 47|| 3 11 31 18| 3. 11 31 1114)12 
14/10] 2 11 57 8| 2 11 56 56'| 3 12 3o 27| 3 12 30 TO014/r13 
x5|2o| 2 12 56 16] 2 12 56 4|| 3 13 29 35| 3 13 29 18/14/14 
1620] 2 13 55 24] 2 13 55 17/| 3 14 28 43] 3 14 28 2514/15 
_ 2 T4 34 33] 2 14 54 201 3 15 27 $52 3 15 27 3414116 
I8|10| 2 I5 53 41|'2 15 53 28| 3 16 27 © 3 16 26 421517 
19|11| 2 16 52 49] 2 16 52 36|| 3 17 26 8 3 29 2s 5olts|18 
20|11| 2 2 $51 58] 2 17 51 45|| 3 18 25 17 3 18 24 59115119 
$| 22jxz] 2 18 5x 6| 2 18 50 53] 3 19 24 25| 3 19 24 7l15]20 
22/11 2 I9 50 14] 2 19 50 oy 3 20 23 33 ; 20 23 14rdas 
23111] 2 20 49 23|'2 20 49 9g | 3 21 22 42| 3 21 22 2311522 
24|t1] 2 21 468 31| 2 21 48 17;| 3 22 21 50 3 22 21 311523 
25111] 2 22 47 39 2 22 47 25 3 23 20 58 } 23 20 3915/24 
26111] 2 23 46 48| 2 23 46 34|| 3 24 20 7] 3 24 19 4816/25 
27]12] 2 24 45 56, 2 24 45 42|| 3 25 19 15| 3 25 18 56116|26 
28|12] 2 25 45 4] 2 25 44 49] 3 26 18 23] 3 26 18 al1629 
29112] 2: 26 44 13] 2 26 43 58| 3 27 17 32] 3 27 17 1211628 
3Zo12] 2 27 43 21] 2 27 43 6| 3 28 16 40] 3 28 16 20/16/21 
21/12] 2 28 42 29| 2 28 42 15 | 3 29 15 48| 3 29 15 2811730 
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Scientia Stellarum. 37 
The SUN's Mean Motion in Moftths and Days. 
Oz # 7 N E. _ 
SE MAY JUNE h Js 
| Longit. 0.4 Anomal. ©. || Longit. ©. | Anomal. ©.| lg 
A >  «o. # « # © - = 
"1117] 3 29 15 48| 3 29 15 28|| 4 29 49 of'4 29 48 aiſ2i| © 
2117] 4 © 14 56] 4 © 14 36| 5 0 48 55 © 47 goſer| i| 
317] 4 114 4|4 1 13 441|5 147 23]5 I 46 50/21] 2 
417] 4 2 13 12] 4 2 12 5i1| 5 2 46 31] 5 2 46 <ſ21| 3 
5117] 4 3 12 21] 4 3 12 off 5 3 45 49] 5 3 45 1421 4 
| 6/x7] 4 '4 12 29] 4 4 12 815. 4 44 45} 5 4 44 22/29 5 
71281 4 5 10 37]4 5 10 16|| 5 5 43 56|5 5 43 3oſ2q 6 
8118] 4 6 9 4614 6 9 251| 5 W $1 ? on 
gj:814 7 8544 7 $8 335 7 42 13] 5 7 41 47/22 |; 
i$]4 8 8 2|4 8 7 4oll5 8 41 21]5 8 40 5429 9 ; 
18|4 9 7 10/4 9 6 485 9 40 29] 5 9 40 22210 ; 
18] 4 10 6 19] 4 10 5 57] 5 10 39.38] 5 10 39 1122/11 
1$| 4 1z 5 2714 11 5 5[| 5 11 38 46| 5 22 38 19221 
19] 4 12 4 36|4 12 4 141] 5 12 37 55] 5 12 37 262313 
19] 4 13 3 44|4 13 3 22] 5 33 37 3 5 13 36 362314 
19] 4 14 2 52| 4 14 2 29 5 14 36 11] 5 14 35 43 23]15 
i9] 4 15 2 1| 4 15 I 38|| 5 15. 35 20| 5 15 34 5223116 
19] 4 16 x 9 4 16 a 46 5 16 34 28] 5 16 34 023117 
9] 4 27 0 19 416 59 54] 517 33 36, 5 17 33 Bays 
9] 4 17 59 26] 4 17.59 31| 5 38 32 45| 5 18 32 172319 
20] 4 18 58 34] 4 18 58 11]| 5 19 31 53! 5 19 31 25 24]20 
22/20 4 19 &7 42] 4 19 57 18|| 5 20 31 1| 5 20 30 322421 
23|20| 4 20 56 51] 4 20 56 27]| 5 21 30 10 5 21 29 4124/22 
24/20] 4 21 55 59] 4 21 55 35'| 5 22 29 18| 5 22 20 4924[23 
20] 4 22 55 7] 4 22 54 43i| 5 23 28 26| 5 23 27 57/24/24 
20] 4 23 54 16] 4 23 53 52| 5 24 27 35| 5 24 27 02425 
20] 4 24 53 24 4 24 53 ©| 5 25 26 43] 5 25 26 14/24/26 
20] 4 25 52 32] 4 25 52 7| 5 26 25 51] 5 26 25 2124/27 
21] 4:26 51 41] 4 26 51 16| 5 27 25 ©o| 5 " 24 3025128 
21] 4 27 50 49] 4 27 50 24 5 28 24 8|5 28 23 3825129 
21] 4 28 49 57] 4 28 49 3al 5 29 23 16] 5 29 22 4625130 
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The SUN's Mean Motion in Months and Days. 
[SF FELL "3 LOOTEE EF 
: DINE | | 
bl: Longit. ©. | Anomal. ©. || Longit. ©. Anomal. ©. EF 
S\"]3 O / "'S © / \/ g O [/ "lg 1 [ "= I 
"Aas| 5 29 23 16| 5 29 22 46|| 6 29 56 33] 6 29 55 57/29] © 
2125] © o 22 24] 6 © 21 53][7 © 55447 © 55 62g 1 
3125 6 121 J2 6 1 21 17 154 go] 7 1 54 15129 2 
"al26| 6 2 20 40] 6 2 20 017 2533947 2 53 2130 3 
| 5216 329 496 3291717 333 17 357 3994 
6126] 6 418 57]6 4 18 25||7 4 52 15] 7 4 51 3839 5 
2616 518 56 5217237 551237 5 504939 6 
$26] 6 6 17 14]6 6 16 42|| 7 6 50 32] 7 549907 
gſ26|6 7 16 22] 6 7 15 50[| 7 7 49 49 7 7 49 330 
liodlesd| 6 8 15 3ol6 8 14 571] 7 8 46 48] 7 8 48 1030] 9 
121261 6 9 14 38]6 9 14 5|7 947 54 7 9 47 183116 
12127 6 10 I3 47 6 10 I3 14] 7 10 7 7 3D 46 2713111 
13127 6 11 12 55] 6 11 12 22]| 7 II 46 13 "= 45 3531/12 
r4|27] © 12 12 4 6 12 11 31|| 7 12 45 22] 7 12 44 443113 
x5|27] 6 13 11 12 6 13 10 39) 7 13 44 30] 7 13 43 523114 
16127 6 14 10 20] 6 14 9 46 7 14 43 38| 7 14 42 59}31115 
191291 6 15 9 29|6 15 8 55\| 7 15 42 47] 7 15 42 83116 
8/29) 6 16 8 3716 16 8 3|| 7 16 41 55| 7 16 41 1631117 
Tolznl 6 17 7 45] 6 17 7 11 7 17 41 3| 7 17 4o 2413218 
6 18 6 5416 18 6 20|| 7 18 40 12| 7 18 39 3332119 
6 19 6 216 19 5 28| 7 19 39 20| 7 19 38 4132/20 
6 20 5 10| 6 20 4 35] 7 20 38 28| 7 20 37 483221 
6 21 4 1916 21 3 44\| 7 21 37 37 7 21 36 57]3222 
6 22 3 27] 6 22 2 52|| 7 22 36 47 7 22 36 5133123 
6 23 2 3516 23 2 off 7 23 35 53] 7 23 35 1333/24 
6 24 1 44| 6 24 1. 9g|| 7 24 35 2 7 24 34 2233/25 
6 25 © 52] 6 25 © 17 7 25 34 10] 7 25 33 3oſ33ſ26 
6 26 © oo| 6 25 59 24|| 7 26 33 18] 7 26 32 3733/27 
6 26 59 9 6 26 58 33|| 7 27 32 27] 7 27 31 4633/28 
6 27 58 179|6 27 57 41\| 7 28 31 35] 7 28 30 54j34/2y 
6 28 57 25] 6 28 56 ag'l 7 29 30 43] 7 29 39 213439 
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The SUN's Mean Motion in Months and Days. 
SSEPTEMBER || OCTOBER |H., 
in Longit. ©. | Anomal. ©. || Longit. ©. | Anomal. ©. Be 
—Y — — = 
FS -Þ @ 0 ing go aſa\fF 
34] 8 © 29 52] 8 o 29 18|| 9 0 4' 29 © 3 22138] © 
3418 xr 29g 118 1x 28 27j|]g9 1 3 1119 1 2 29}38| i| 
3448 228 98 227 35|9 2 21919 2 I 363g 2 
3448 3 2717918 3 26 44|9 3.12719 3 O 4339] 3 
34] 8\ 4 26 2618 4 25 511|9 4 © 3619 3 59 5039 4 
35]8 5253418 5 24 599 4 59 4419 4 58 5839 5| 
35] 8 6 24 42] 8 6 24 7|9 55358 5219 558 5396 
10 WE: for ns © 3 19 557 2339 7 
358 8 22 59j8 8 22 2419 757 99 7 56 2139 « 

8 922 78 9g 2131i]|9 $56 1719 8 55 2840 gf - 

$8 10 21 15|8 10 20 3g| 9 9 55 25]9 9 54 364010 

8 1x 20 24| $ 11x 19 48|| 9 10 54 34|9 10 53 45/40/11 

8 12 I9 32 8 12 18 56 9 II $3 42| 9 1I 52 53/adſe>| 

$ 13 18 39| 8 13 18 $5| 9 12 52 49| 9 12 52 2/4913 

8 14 17 48| 8 14 17 13]| 9 13 51 58 9 13 51 rolqo[1s 

8 15 16 57] 8 15 16 2c|| 9 14 51 7| 9 14 5© 17/4615 
36] 8 16 16 6] 8 16 15 29|| 9 15 50 16| 9 15 49 26/40/16 
36] 8 1715 14] 8 17 14 37] 9 16 49 24] 9 16 48 3441117 
26] 8 18 14 22| 8 18 13 45]| 9 17 48 32| 9 17 47 42/4118 
37] 8 19 13 31] 8 19 12 54] 9 18 47 41] 9 18 46 5114119 
371 8 20 12 39] 8 20 12 2|| 9 19 46 49, 9 19945 5914120 
371 8 21 11 47! $ 21 11 ? 9 20 45 57 9 20 45,' 6141121 
37] 8 22 10 56' 8 22 10 18]| 9 21 45 69 21 44 15141122 
37] $ 23 10 4\8 23 9 26|| 9 22 44 14/9 22 43 23/4123 
3718 24 9 128 24 8 34|| 9 23 43 229 23 42 31/42/24 

8 25 8 2118 25 7 43|| 9 24 42 31| 9 24 41 4oj42/25 
8 26 7 2918 26 6 511 9 25 41 39] 9 25 40 4814 2]26 

38] 8 27 6 3718 27 5 58|| 9 26 40 47] 9 26 39 $6142]27 
3818 28 546828 5 7] 9 27 39 5619 27 39 4422 
38] 8 29 4 54] © 29 4 15|| 9 20 39 4 g9 26 38 12]42]29 
389 o 4 219 © 3 22|| 9 29 38 12] 9 29 37 204230 
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The SUN's Mean Motion in Months and Days. 
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27 oſto 12 26 5[|I11 12 I 1ofll i2 © 48 
26 9g|io 13 25 14||11 13 © 19|11 12 59 8] 
25 17]10 14 24 22||11 13 59 27|i1 13 58 26/48 
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42 Scientia Stellarum. | 
A TABLE of the SUN $ Aquation. 

ol Sig. 0. | Sig. 1 | S1g. 2 2. S 
& |— | —— & | 
3 Equa. Sub. Lopar. Equa. Sub. Logar. kay Sub. q ogar. G 
"% o o o0[500773]| © 57 51 500674 I 4o 55| 500400 36 
1| © x 56|500773|| o 59 36|500667 || 1 41 575|500388| 2g 
2| © 3} 57|500772|| 1 1 20|500660|| 1 42 56|500376 | 28 
3| o 5 58|500772|| x 3 4[500653|| 1 43 55] 500365| 27 
4] © 7 59|500771]| 1 4 45[500646]| 1 44 511500353126 
| 5] o 9 59|500770|| 1 6 27 500639 I 45 45| 500341 | 25 

6] o 11 59 500769 i # © 500631 1 46 38 $00329| 24 | 
7| © 13 59 500767 I 9 44 50062} | I 47 28 500316 23 
8] o 15 59|500765 11 21|500615|} 1 48 17500304 | 22 
G1 O77 4% 500762 x 12 $7 500607 | I 49 3] Jonny 22 
10| © 19 58 |500761 14 32|500599|| 1 49 45|500279| 20 
11] o 21 57 |500759|| 1 16 5|50059o|[| 1 50 31|500266| 19 
I2 O 23 55 $00757 & 37 T7 500582 I C32 500254 18 
13| o 25 54|500754|| 1 1g 8|500573]]| 1 51 50|500241|17 
14| .0 27 52|500751|| 1 20 37|500564|| 1 52 27|500228| 16 
Ii5| © 29 49 500748 22 FI | 500555 8 $OO210 I5 
16| o 31 46 |500744 23 32|500546|| 1 53 34|500203| 14 
17| o 33 43 [500740 24 58 500537 || 1 54-4| 5ooIgo| 13 
18] © 35 39 500730 I 26 20 500526 I $4 33| 500177 12 
[19] © 37 35 |599732|| x 27 gr|500517|| I 54 $9| 500164 |11 
20| © 39 Zo 500728|| x 29 2|500507j| I 55 27|5$00I5I|1of 
2I1|- oO 41 23 | 500723 zo 21|500497 || 1 55 45| 500137 9 
22| © 43 16|590719]| 1 3x 38|500487|| 1 56 5| 500124 
23] o 45 8|500714 32 531500477 || 1 56 23|5ooiir| 7 
24| 0 47 0|500709|| 1 34 7|500466|| 1 56 39| 500098| 6 
25| 0 48 501500704 | 35 19|500455|| 1 56 52| 500084| 5 
26| © 50 40|500698]|. 1 36 30|500444|| 1 57 4| 500071| 4 
27| 0 52 2915006931] 1 37 391500433} 1 57 13| 500057] 3 
28 6 1 1 Ro 1 38 46|500422|| 1 57 20| 500044| 2 
29| o 56 4|5006811| 1 39 511500411]| 1 57 25| 500030| I 
30| © 57 $1 [400974 x 40 55|500400 || 1 57 28|500017| 0] 
Add. | Add. FE” 
my _ | ——_— | - m—_ _— 
3 18. II. Sg. 10 | SIS. 9 
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A TABLE of the SUN's Equation. 
SIE. 3, ____ IlÞ- 4 Sig. ER FT 
Deer Logar, Ss ID Logai ——_ Sad. | Logar. 5 
42 57 28|5c0017|| 1 43 B]499624|| 1 o 4|499329| 30 
1 57 30|500003|\- 1 42 71499613|] o 58 15|499322 29 
1 57 29|499939|| 1 41 4|49960t || o 56 25499316] 26 
1 57'27 [499976|| 1 39 59|499589|| o 54 33|499309| 27| 
1 57 24 499963|| 1 38 521499577 || © 52 41|499302| 26 
4.9 18499949 1 37 44[499565|| © 50 48[499296| 25 
1 57 10|499938|| 1 36 33[499554|| o 48 54|499290| 24 
1 57 0[499923]] 1 35. 201499543 || o 46 58|499285| 23 
1 56 47|499909|| 1 34 6]499532]] o 45 21499279| 22 
1 56 32|[499896|| 1 32 511499521]| 0 43 51499274|21 
1 56 15|499883|| I 31 33|499510[| o 41' 8|499269] 20 
I 55 561499868|| 1 30 14|[499499]| o 39 9[499264| 19 
1 55 35|499855|| 1 28 521499488]| o 37 9|499260| 18 
1 55 11|499842|| 1 27 29/499478|| © 35 91499256| 17 
I 54 45 |499828|| 1 26 5 499468 oO 33 $[ 499252 16 
1 54 18|499815]|| 1 24 38|499458|| 0 3x 71499248| 15| 
1 53 48 |499802|| 1 23 10|499447||. o 29 5|499245| 14 
I 53 151499789|| I 21 41 499437 || 0 27 21499241| 13 
I 52 41[499776|| 1 20 19/499428]| o 24 59| 499238/12| 
1 52 5|499763|| 1 18 37(499419|| © 22 55|499235|I1 
r 51 261499750] 1 17 31499410] © 20 511499233] 10 
1 50 46|499737|| 1 15 27|49940I|| o 18 46| 499230] 9 
1 50 3 |499724|| 1 13 5014993921} o 16 41|499228| 8 
1 49 18 [499711] 1 12 11|499384|| o 14 36|499226| 7 
1 48 31|499698|| 1 10 31[499375|| o 12 30| 499225] 6| 
1 47 43 [499686|| 1 8 50[499367|| © 10 24|499223| 5) 
1 46 521499673]] 2 7 71499359|| © 8 18] 499222] 4 
I 45 59|499661|]| 1 5 23 |[499351|| o 6 12|499221| 3 
145 5|499648]] 1 3 38[499344|] o 4 6| 499220] 2| 
1 44 7|499636j| 1 1 421499336|| © 2 0|499220| 1 
r 43 4996241] I © 4|[499329/] o © 0[499220| © 
Add Add. Add. 
Sig. 8 >= Wi". | Sig. 6. 
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A TABLE of the MOON's Mean Motion. 


The Epocha or Radices. | Moon's Mean Motion to 2oYears 
Anni Longit. J Anom. J| Node 3 Years | <PBit- J[4nom. I Node s 
Cp © 8 6 3 2: © 53 0” 

114 2326 21 428 28 zi]. 234 9 23]2 28 43o 19 20 

Ion1ſ2 10 21,1 Io 13/4 14 20 <3 18 413 27 2601 8 3y 
20Iſo 18 9.7 28 43o ©. 8 | 2] 28 gs 26 Y *7 9 
zoljro 25 58'2 17 147 15 58|B 45 20 43 7 562 17 22 
gotlg 3 479 $5 453 T 47 $5170 © 63 6 403 6.42 
goIl7 11 35:3 24 16110 17 351] C2 9 296 5 23:3 26 1 
60115 I9 24;10 12 47.6 3 24 710 18 5219 4 64 IS 21 
TOHg 27.1910 £ 18|t 19 12]|B +11 11 25þ 15 5315 4 44 
801/22 5 111 19 499 5 1 13 29 49 24 365 24 4 
goiſo 12 506 8 204 20 5o 18 o 12ÞÞ 13 196 13 24 
1colſio 20 380 26 50'o 6 39 a9 9 29 12 37 2 gt 
110118 28 277 15 217 22 28||B 1:15 2 $8 23 ag7 22 6 
i12ci '6 16'2 3 5213 ©® 17 I5j9 11 3ij3 22 328 11 26 
13015 14 48 22 23/10 24 6 T4ji 20 54] 21 16 o 46 
1401]3 21 533 10 546 9 55]| 15} o 17 19 59p 20 5 
1501 29 419 29 25/1 25 46||B 110 22 511 1 46ho 9 28 
160'Þ #7 304 17 5519 11 33 of + - bebo. 28 48 
17011ro 15 1911 6 264 27 22 Ieſ7 11 35] 26 12111 18 $ 
18018 23 75 24 57Þ 13 nf] 191 21 oy 27 556 7 27 
1901/7 o 560 13 28} 28 5 |B _2cj4 13. ih 9 420 26 50 
20cxſ5 8 447 IL 5dlz 14 46 Tears ' from Ws 
ST On one | 1690 "4M; 
The Moon's Mean Motion 56 - < - 0 : Fin - 
exceeding 20 Tears. Br69216 11 2c|7 . 8 4610 21 29 
204 13 34l1 9 42Þ 26 5ol| 1693]11 3 53]to 20 34Jlo 2 6 
408 27 72 19 24]: 23 4oſ| 1694/3 13 16Ir I9 179 12 46 
601 10 411} 29 62 20 Zi] | 1695/7 22 39]4 18 oſs 23 23 
85 24 1515 8 43 .17 21]|Bibgbo 2 27 16 4318 4 7 
100.10 7 *; 18 - 38 14 11] 1097|/4 24 36|10 28 3oſy 14 44 
1000-6 618 21 g1 169819 3 $91 27 5 25 24 


Scientia Stellarum. 
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A TABLE of the MOON's Mean Motion 


Longit. »|Anom. I'Node J  |Longir. IjAnom. {Node 5 
Years. —— —| Years. —_ 
'S CL S829 330 I 3 9 


17592 24 38 25 3/3 15 34] 17893 20 585 1 78 "$07 
BL760jy7 3 2611 23 46 2 26 14|| 1790/8 o 227 29 bd Id > 
1761111 26 of 5 33;2 6 51j| 1791 9g 45 10 28 356 26 37 


176214 5 2310 4 16's 17 32|1BI792]4 19 $11 27 186 7 18 
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Br76glo 24 go 142% 8 52 17941 21 48 7 474 28 35 
I765]5 16 4313 13 2911 Ig 2 | 17956 o© 27]11 6 304 9 15 
1766/19 26 6'6 12 12:11 © 10 |Bi796|10' 9 5oſ2 5 133 19 56 
1767/2 5 2919 10 56110 IO 50] 17971} 2 2415 17 13 © 33 
B1768|6 14 520 9 409 21 3o'| 1798/7 11 47] 15 442 11 13 
Cj 1769|11 7 26/3 21 269 2 7 I799|i1 21 1ofi1 14 23's 21 53 
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A TABLE of the MOON's Mean Motion 
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CE f 1 = 
Longit. > | Anom. I Node.||Longit. I | Anom. I | Node. 5 
S 0- *9 "2 13 & 11S "Pane 5 EE P 
O 13 11 O 13 o z\1 2 2-491 1 28 {$1 © 48 
o 26 21] o 26. $8] © 6|] 2 14 49| 2 11 9] I 44 
1 9 32| 1 9 12| © 1ofſ| 2 28 o| 2 24 13| 1 48 
1 22 42| 1 22 15| © 13\| 3 11 10] 3 7 16 I = 
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2 2 14| 3 127] .0 22i| 4 20 42| 4 16 28| 2 © 
3 15 24] 3 14 3x] © 25]1| 5 3 352] 4 29 32] 2 5 
3 as 35] 3 #7 35} © 09 $27 g[ $re gels 7 
4 11 46, 4 10 39| © 32]| 6 © 14| 5 25 40 2 10 
4 24 56| 4 23 43| © 351] 6 13 24] 6 8 44] 2 13 
C3 T1 3 47\ © 38:] 6 26 35 6 21 48| 2 16; 
« 21 18| 5 19 51] © 41{| 7 9 46], 7 4 52] 2 19] 12 
6 4 28] 6 2 55] © 44j| 7 22 56] 7 17 56| 2. 22113 
6 17 39] 6 15 59] 047;] 8 6 7] 5 2x of 2 25114 
7 o 49] 6 29 2| © 51} $ 19 17] 8 14 3 2 28415 
7 14 o| 7 12 6| © 54j| 9 2 28] 8 87 7| 2 32116 
e 27 10| 7 25-10] © 5713 9.25 38| 9 10 11] 2 35|17 
$ 10 21] $8 $ 14] 1 ol] 9 28 49] 9 23 15] 2 38j18 
8 23 32| 8 21 18| rt 4j}10 12 ©|10 6 19] 2 42|19 
oa 6421 9 4 22! 2 7110 25 10370 39 63.2 4430 
9 19 53] 9 17 26| 1 1of|I 8 2x|11 2 27| 2 46|2T 
is 7 110 0 01; © *$ 11 21 3x11 15 Ji} 2 FI |22 
10 16 14|10 13 34| 1 16\] © 4 42|L 28 35| 2 54|23 
1029 25|10 26 38| 1 19]] o 17 53] © 11.39] 2.57 24 
inns T6(2t 9 481 2 231} 2-3-3] © $4 63] 3 3 25 
11 25 46|11 22 46| 1 26|| 1 14 14] 1 7 47 3 4126 
o $46 0 549} 1 391] 327 01 3 2029737 27 
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A TABLE of the MOON's Mean Motion 


IO 


MARCH. ATELTL E 
Longit. » | Anom. I | Node.j| Longit. I | Anom. 3 | Node: = 
© 4 13 45 1 4 3H 4 1% © 
Ro ——ﬀ{ __———————— 

2 15 35]42 554] 3 10|| 3 26 3| 3 18 55] 4 49 
2 23 45] 2 16 58| 3 13]|| 4 12 14] 4 1759] 4 52 
3 6 66] 3 ©6- #1 43 191} 4 25 $41 4 15 31 4 $6 
3 20 6| 3 13 5| 3 2oſ| 5 8 35| 4 28 6] 4 59 
4 { 23} 3} 26. 0 3 231i $4 21 467. 5 32 1061 5 $ 
4 16 28] 4 9 14] 3 261] 6 4 57] 5 24 14] 5 5 
4 29 38] 4 22 17| 3 29|| 6 18 7] 6 7 186] 5 8 
5 12 49 L239 1 23051 7 1x 09] © a0 22] © 81 
5 25 59] 5 18 25] 3 36|| 7 14 28] 7 3:26] 5 15 
6 9 10] 6 2x 29] 3 39 7 27 39 7 16 3o| 5 16 
6 22 20| 6 14 33| 3 42|| 5 10 49] 7 29 34| 5 21 
” © xa 6 27 37| 3 45 $ 24 o| 8 12 38| 5 24] 
Tas + 7 10,41| 3 48j| 9 7 11] 8 25 42| 5 2712 

1 52| 7 23 45] 3 511] 9 20 21j 9 8 46| 5 3o|13 
8 15 13] 8 6 4g} 3 54|[10 3 32| 9 21 50| 5 33114 
8 28 13] 8 19 52| 3 58j|10 16 42|10 4 53] 5 37] 15 
g 1x 24] 9 2 56] 4 njj10 29 53110 17 57] 5 40[16 
9 24 34 9 16 of 4 4! 13 3jir 1 1] 5 43117 
io 7 45] 9 29 41:4 7|\|11 26 14|11 £4 5 s 46\18 
Io 20 56|10 12 8|.4 111] o 9 25|11 27 9| 5 5oj1g9 
is 4 06110 25 18] 4 141} © 22 35] 0 10 13] 5 $5320 
i x39 x9iin 3 26] 4 271} 1 4. 46] o 23 27 © 56/21 
o © 27|11 21 20| 4 20} 118 56] 1 6 21| 5 59!22 
0-13 381 0: 4244} 4 831i 2 2:7) 1 9:25] 6 2:82 
o 26 49] o 17 28| 4 26|| 2 15 18| 2 2 29 6 5 24 
: 9 5y| 1 © 32| 4 3oſ] 2 28: 28] 2 15 33]:6 9gj25 
x 273 167 2-13 36] 4 3341. 7 22. 3971-2 28-3716 22a120 
2 6 20| 1 26 39| 4 36|| 3 24 49| 3 11 4o| 6 15127 
2 19 3I| 2 9 43\ 4 39|| 4 8 o| 3 24 44| 6 1826 
3 2.42] 2 22 47| 4 42|| 4 21 10| 4 .7 48| 6 2129 

4 45iio oo of 0 0-061] 0 offs 
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The M O O N's Mean Motion. 
A i M AY. JUNE. = | 
< | Longit. 3. | Anom. Y.| Node. |; Longit. 3. | Anom. 3. Node. y 
5 S-0 2 jj THE SS: 10:40 18.” > | 
1] 5 4 21| 4 20 52[/6 24|| 6 22 49| 6 5 53 8 3 'S 
2| 517 3r| 5 3 5616 271] 7 5 59| 6 18 5718 6] 1| 
31 6 o 42| 5 17 ©o[6 zi] 7.19 10] 7 2 11]8 10| 2 
| 4] 6 13 52] 6 o 316 34[| 8 2 20| 7 19 418 13 
5| 6 27 3| 6 13 716 371] 8 15-52 7 28 818 16 - 
6] 7 10 14| 6 26 1116 4o|' 8 28 42 iT 12]8 19] 5 
71 7 23 24] 7 9 1516 4z]| 9 1r 52| 8 24 1618 22| 6] 
8] 8 6 35 7 22 19]6 46ſ| 9 25 2| 9 7 20]8 25 = 
9| 8 19 45 5 2316 50[|Io x3] y..30-24 8 eg $| - 
10 9 2 56] 8 18 2716 53[|10 21 24|[10 3 2818 32|9 
1x] 9 16 6] 9 1731;6 $56||11 4 34|10 16 32|8 33 Io 
12| 9 29 17] 9 14 35|6 5g|[[11 17 45]10 29 36]8 38] 
13|10 12 28| 9 27 39|7 2|| © © 56|11 12 40[8 41 |r2 
14|10 25 38] 10 10 43/7 5|| o'14 6|11 25 4418 44[13 
15|11 8 49]10 23 47]7 8} 027 19] o 8 48|8 4714 
16|11 21 5911 6 50|7 121]| 110-27] .o 21 5x|8 51 [ns 
bay. 6.4 0065 19 2907-19 x 23 38] x 4 55]8 54116 
18] o 18 20] © 2 5817  18|| 2 6 48] 1 17 59|8 57117 
19] 2 1 381 0 26 217 niji 2 219 $9] ® 1x 319 o'18 
20| 1 14 42| 0 29 6;7 25|] 3 3 10] 2 14 71/9 4119 
21 27 52| 1 12 10j7 28|| 3 16 20| 2 27 1119 7 ,20 
22] 2.11 of 1 25 14 7' 31] 3 29 31] 3 10 1519 10 21 
23] 2 24 13} 2 18/7  34|] 4 12 41] 3 23 19]|9 13 22 
$4] 3 7 241 2.212217 7711 4 25 $2] 4:0 $319 16 27 
_ OE Eos ph 
25] 3 20 35] 3 4 26,7 4o[| 5 9 3] 4 19 2719 19 24 
26] 4 3 45] 3 17 30|7 44|| 5 22 13] 5 2 31]9 23 25 
27] 4 16 56] 4 0 3417 471] © 5 24| 5 15 3519 26 26 
28] 5 o 6| 4 13 37|7 5oſ| 6 18 34| 5 28 3819 29 2 
20] 5 23 7 4 206 41]|7 531] 7 1 45] 6 11 4219 322 
zo] 5 26 28] 5 9 45]7 56|| 7 14 56| 6 24 46|9 34 2y 
$81 6: 6 28] 4 22 4018 off 2.298 76 3-7 colg 38 30 
Gg88 
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The M OO N's Mean Motion. 
O! JULY. " AUGUST. = 
7 Longit. Y. Anom. I. | Node. || Loagit. od benwwas I | Node. 7] 
£ S-2 78 6 10 10 8 E2> 714 
11728 7] 7 750| 9381} 916 35| 822 51111 17|0 
2| 8 11 17] 7 20 54| 9 41]| 9 29 45| 9 4 $5111 20] 1 
3| 8 24 28] 8 3 58| 9 45]|10 12 56| 9 18 59|11 24| 2 
> 9 7 38],8 17 1| 9 4d|j10 26 6|10 2 2'11 27| 3 
5| 9 20 49| 9 o 5| 9 511|1xz 9 17]io 15 6/11 3o| 4 
6110 4 ©o| 9 13 9] 9 54||11 22 28110 28 10/11 33] 5 
7110 17 10| 9 26 13] 9 57]| © , 38 I1 11 14|11 36] 6| 
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+ | 9 30|| 10 33 10 32||11.33|x1 32 
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341| 19. 37 | 72 36 || 1x 37] 11 3612 
26\\o 39|10 3511 39] 17 28113 
38 10,41\|10. 4O IT 41I}II 4O I4 
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a? | '9 42]|.10 45]19 4411 45] 11 44 16 
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10 £110 5o\{11 5I|1T 50 19 
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g 521] 10 55110 54 IT 5S|}1T 54121 
9 54||10 5710 561|11 $7]1% 5622 
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io 59|10 58||11 5911 58 [23 


ER. iz OHI12. L842 o 124]: 
5-412 24432: 3332 25 
ix $12 4[12 5132. 4 \261 


10 4||1T 7-7 6\|12 712 6127 | 
x0, 62x, 9\18- S112: 9182 8 \2 
io $\\11 11)11 10\|12 TI112 10129 


OA] naps} rr TT 


Io Itl xo lollil 331 iT i2\|12 12\12 12130 
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SATURN'S Mean Motion in Ho. Min. and Sec: 


|H Longit. Þ| Anow. F HiLongit, hlAnom. Hh 
9-1-4 +4, 'l o LES Wiles" 
1100 5 loo 5 31] 0 2 36 0.2 36 
2100 10|o001o[j}202 41] 02 41 
z}oo15]o00o 1533 o2 4602 46 
a| 0-0 20. | 0 0 20 34) o251|0 2 51 
5joo25|0025 \135 0256 |o 2 56 
6j00oz3o|oozgofjz6cog iloJg 1 
7 o0035|0035[|j37,03 Glog 6 
$j0040|0040|}3803 110 3 11 
gJoo45|00 45113903 16|0 3 16 
I0 0 © 50 oO © 5O zo 0 3 22'| o 3 22 
Itloo55{o0o 551141 0 3.27 lo 327 
i201 oor Odo 32 | oO J 32 
x1 01:53 10 T::5 [143] ©: 3 3% F&: $37 
14\o 1 10 | o 1 10 ||44 0 3 42 | o 3 42 
15101150115 [\45 03470347 
16] o'1 20 [o 1 20 1]46] 0 3 52| o 3 52 
171012510 12511479 03 57]0 3 57 
i8]o130|o013o0[j45404 2]o04 2; 
gon 3; Jor35114904 7104 7 
20] © 1 40 | © 1 4o |j5o| © 4 12 | o 4 12 
21] 01 46]o01461]151o417|o04 17 
22] o 1 51 [o 151 ||54J 04 22|0.4 22 
23]o x 56 | ox 56115304 27]04 27 
24l o 2 1j0 2 1 $4 © 4 $2 O 4 32 
25] o2 6 d #6 $91 043710437] 
26] 02 11|0 2 11 |]50] 0 4 42 | oO 4 42 
27102 16 |o 2 16||51]0448|0o 4 48 
| 2802 21|o0221 |[5o453|04 53 
7 29] 0 2 26| 0 2 26 ||59|] 0 4 58 | 0 4 58 
zo] o 2 31 > 231 \Þ6d)o 5 1104-19 
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A TABLE of SATURN + Equation, 


Sig: Te, 


_ 5g. 2, 


19 26600345] | 


'6 30600349] | 
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25 546003421- ; 
0,32, 22.600339þ 13 35 5 
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0326 


EY 
— 
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Wy FS) 
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| 4 12 13599777 
4.17 b 
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| ; 2828 
dt. 7 3 9902) 
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4.36 Lhe 42 
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4 46' 2599586 
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59 23 
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599360] 


$6 | 3 

20 : 615993 26 
23 58599292 
27 46599258 
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S..23 3 
5 
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5 37 3015999224 
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21 -43.598532/12 
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23 31 598490/r1 
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26, 48 598407] « 
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29-35|598323 
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A TABLE of SATURN' Equation, 


——_—__ 


*$J9. 13 


DN Fare er terdourt ww 


Q&A AQ 


Q&A Q 0 


oO 0 Q 


_ Sig. 3. ; 3 Sig. 4. - Sig. 5. 
Logar. .| Logar. || Equa.Sub. Logar. | | 
Diſt.a © | Diſlt.a@, ||] ——<J  — ]Dit.2g 
Curt. Curt: 14 ©: +}. © Qt. 
598023 596741 || 3 30 28[595730| 
6 19] 597979 596701 || 3* 24'13|595706 
597936 $96661 || 3 17 54595683 | 
_y | = enacts 
'36 44 597892 596622 || 3 x1 29 | 595659 
46 | 597849] 5 5965821] 3 5 01595637 
| 597805 || 5 596543]] 2 58 271595616 
Rae (2 OI Cd 5.8 Fai a | 
| 5977031]} 5 5965041} 2 51 511595595} 
5$977191| 5 596467 || 2 45 10595574 
6 35 44 597675|]- 5. 25 37| 5994291} 2 35 261595550 
597632 $. 5963921! 2 31 391595537 
\ 597588 || 5 17 8 595354 ' 2 24 49 |595520 
59754511 5 12 44|\ 596318] 2 17 55595503 
597502 j}'5 8 14] 595282} 2 10 58|595488, 
6 31 36\597458|j 5 3 38] 5962471] 2 3 531595473 
6 30/25] 5974151] 4 58 56| 596211) 1 55 551595459 
29 7 597372|!-4 54 7 5961771] x 40 491595445 
597329 || 4 49 12| 596143 ||-1 42 41] 595433 
4 597286 | 4 44 11| 596110 || 1.35 301595421 
4, 26\ 597243 |j, 4 3F 3] 596077|j| 1 28 191595412, 
22 39] 597199 |} 4 33 50| 5960451] 1 21 3595400 
597157 |} 4 2d | 596013 || 1 13 471595392 
597314 |} 4 23 6|595982]| x 6 29| 595385 
597072 |i 4 17 36] 595952|| 0:59 101595376 
597029 || 4 12 1]595922|| © 51 491 595309 
| 596988 |] 4 6 20] 595893|| © 44 271 595304 
596946 |} 4 o 34|595364[|, 0 37 41595359, 
596905 || 3 54 43| 595835|| © 29 49595350 
52| 596863 || 3 48 46| 595808|| o 22 16[595353 
59 [596923 3 42 44| 595782|| 0 14 51 595352 
58|596781|| 3 36 38] 595756|| © 7 260595357 | 
54 50 5967411! 3 30 281 595730 ©. 8.8 595350 
Add. Add. Add. 
Sig. 8. ; Sig. 7+ + Sig,- 6. 
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A =_ B LE of SAT URN's Liclinativn from the Plan| | 
"BE: the Ecliptic, with the proportional Scruples of Latitude. 
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1g. o. North Aſe. | Sig. 1. North Aſc. 
14 6. South Aſc. Il. 7: South Aſc. 
\ Inclinat, | Scr. || Inclinat. | P. Scr. 
O SH Fi #; O wh 1 | t] 
0. & -©} ©O-':© 1 I5 15130 ©O 
o 237] 1 3|| 117 31130 54 
o 5 15] 2 61] 1 19 46|31 48 
o 7 52] 3'8]| I 21 5932 41 
O TIO 3ZO| 4 II I .24 'IO] 33 33 
o 13 6| 5 141] 1 26 18] 34 25 
o 15 44| 6 17] 1.28 26135 15 
o 18 21] 7 19||-1 30 32|36 6 
o 20 57] 8 rl] 132 37136 56 
o 23 331] 9 23 | 1 34 41137 49 | 
o 26 $8|10 25{\} 1.36 4338 34 
o 28 42|11 27||1 2 38 44 [39 22, 
* O 31 16|12 29 I 40 42 40. 9 
oO 33 5013 3Zoſj x 42 38140 55 
o 36 2314 3a|| 1.44 32141 40! 
oO 38 56|15 321] 1 46 24|42 26 
o 41 27|16 321| I 48 15]43 Jo 
o 43 39117 321] *.59 3443 43 53 
o 46 29118 321] 1 51 49[44 35 
o 46 59119 32}| 1 53 34145 16 
o 51 27120 31lf 1 55 16145 57 
o 53 55]21 zoſſ 2 56 56146 37 
o 56 22|22 29|h 1 58 34[47 16 
o 58 48|23 27|| 2 © 10[47 54 
I 11124 241] 2 1.44 a8 32 

3 35]24 211] 2 3 16]49 9 

5 57126 18\} 2 4 45149 44 

x 8-18 27 14} 2 6 13]50 18 
1 10 38|28 10|| 2 7 37\50 52 
I 12 $7129 51 2 $ 59|51 25 
I = FI 13 39 01 4 10 19 51 57 
Sig, . 11. South Deſe. Sig. 10.South Deſe. 


Sig. 5. North Deſc. 


Sig. 4.North Deſc. 
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Sig. 8. South Aſc. 
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52.58 
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Anni [|Longit. x [Anom. 4| Node & jjYears |Longit. u|Anom. y Node u. 
Chr. . H O IS. 0 ©. 16 ' [ro -xx/8. o 8. o 1: ot 
i' 5 29 55' 0 27 47] 3 1 9 i|1 o 2111 o 19] 0 © o 
| TOl ft 6 13 1 51] 3'1 31 22 o 412 o 38] 0.0 © 
2or] 4 12 3211 5 55] 3 2 53 | 3[.3.;% 213 0 5 0 ©. I 
401; 2 25 7, 9 14 3|3 2:36 $15 1405 14900 © L 
or| 8 i 25 2 18 7|3 2 58 6] 6 2 8] 6.2 o| 0. 0”; x 
boi! 1 7 43) 7 22 12] 3 3 19 "5Y 7 2 29] 7. 2 2] © © I 
701] 6 14 i| o 26 26]-3 3 41 || 8 2 54] 8 2 43] © ©. 2 
801/11 20 19, 6 o 23 4 3 AJ 9 3159.3. 302 © 2 
gor| 4 26 — 25] 3 4 24 ioſto, 3 35|lo 3.210 © 2 
Ioonlo 2 6 4 8 29] 3 4 46 Ix|j1z 3 $56|ix 34440 © 2| 
1x01 3 9 129 12 33]3'5 81B 10 4230 4:50 0 3 
1201] 8 15 30 2 10 379] 3 5 29 13] 'T 4 42) 1-4 25 5: 0:3 
1301; I 21 4g, 7 20 4i| 5 5-51. 14\'2 $-21'2-4 4} © © 3 
| 1401] 6 28 7| © 24 45] 3 6 13 15/3 .5 2335 140 -0--3 
' x501| © 4 251 5 28 45} 3 6 34IÞ 1614 :5 484 5 27] 0, o 3 
xGo1| 5 10 43j1T 253] 3 6 56 1715 6:9 5.5 46] 0 © 4 
1701/10/17 1] 4 6 58] 3 7 18 1816 .6 3o] 6.6 6] o o 4 
i$or' 2 23 19! 9 II 2] 3 7 40 19] 7/6 59) 7.6 25] © O 14 
T9or| 8 29 37 2 15 q98::4 B 201 8 7 161 8. 6 4gl © © 4 
2001; 2 5 551 7 19 101 3 8 23 [| __ lears from 1090. | 
I6g90]11 13 nf 5 12] 3 I 
Jupiter's Mean Motion I691 © 13 211.6 41; 7:40 
exceeding 20 Tears, Bi6g2| 1 13 41] 7 3 5el 3 7 15 
2C| 6 7168 6 ach o o 4|| 1693] 2 14 6] 8 4 14].3 7 16 
40] 4 14 311 4 13 35Po o g| 1694] 3 14 27] 9 4 343 7 16 
6oj| o 21 47] © 20 Ns o 13|| 1695] 4 14 4Sjio 4 52] 3 7 16 
8o! 8 29 3 8 27 36] © © 17] [B1696| 5 15 8[11 - 1213 7 16 
zoo 5 6 18] 5 4 4]o o 22| 1697] 6 15 34]o 5 36]3 716 
' Iooo) 4 2 58] 3 10 420 3 37 1698] 7 15 54 1 55613 7 17 
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A TABLE of JUPITER's Mean Motion. 


Longit. % jAnom. #| Node 4 Anom. vu[Node x 
Years. _ Years. 
S o #1S O - © Sg O TS »5 , 
1699] 8 16 15] 2 6 15] 3 7 17]| 1729] 2: 16 31] 3 7 24 
Bi7ool 9 16 35] 3 6 34] 3 7 17] 1730 3 16 50] 3. 7 24 
170110 17 of 4 6 58] 3 7 18|| 1731] 4 "7 200-7 "4 
1702/11 17 21] 5 7 18| 3 7 18 gle J i] 27]3 7 25 
1703]. © 7 42]6 7 3713 7 18] 1733\'6 SE 7 9 37-25 
Br7oq| 1 138 2f7 7553 718) 1734] 7 r 18 12] 3 7 25 
k _ | es eee Ee ee eee mmm 
1705| 2 18 28 8 8 20|3 7 19 | 1735] 8 2 18 31] 3 7 26 
| 1706| 3 18 48] 9 8 39| 3 7 19|[B1736| 9g. 3 18 50] 3 7 26 
j 1707] 4 19 gl1o 8 58| 3 '7 19] 173711 4 19 16] 3 7 26 
Bi708| 519 3oſit 9 18] 3 7 19] 1738] © 5 19 34|-3 7 26] 
1709] 6 19 55 © 9 42] 3 7 20| 1739] 1 6 19 5313 7 27 
1010] 7 20 16] 1 10 '1| 3 7 20| |B174o| 2 7 20 12] 3 7 27 
1711] 8 20 37] 2 10 21] 3 7 20|| 1741] 3 1 8 20 36] 3 7 27 
B1712| 9 20 57] 3 1o 38] 3 7 20|| 174214 1 9 20 55 3 7 27 
1713jt0 21 23] 4 1x 4| $3 7 21] 1743] 5 2 Io 21 15] 3 7 27 
1914/11 21 43] 5 11 23] 3. 7 21[|Bi744]6 2 34111 21 33\'3 7 28 
| 1715] 0 22 4]6 11 42] 3 7 21| 1745|7 -2 oO 21 58] 3 7 28 
Br716, = 22 24]7 12 1|3 7 21| 17468 3 20|1 22 17] 3 7 28 
1717 2 22 49| 6 12 26| 3 7 21[| 174719 3 2 22 36| 3 7 28 
1718, 3 23 10] 9 12 42] 3 7 22||B17461o 4. 21,3 22 56] 3 7 28 
1719] 4 23 3ijlo 13 4] 3 7 22|| 1749111 4 4 23 20} 3 7 29 
B1720| 5 23 $11 13 23] 3 7 22}| 1750 0 4 4915 23'39| 3 7 29 
| x721| 6 24 17] © 13 4713 7 22|| 1751] 1 5 6 23 59]3 7 29 
* 1722] 7 24 37] 14 7]3 7 23|[Bi752] 2 5 7 24 18|3 7 29 
1723] 8 24 58| 2 14 26] 3 7 23|| 1753 J 8 24 42] 3 7 zo 
Bi724| 9 25 18] 3 14 44| 3 7 23)| 17544 6 159 25 13 7 3ol 
1725|10 25 44] 4 15 9| 3 7 23j| 1755],5 '6 Oo 25 20] 3 7 30 
1726\11 26 4] 5 15 28] 3 7 23||B1756/'6 6 56/11 25 393 7 30 
1727) © 26 2510 15 47]3 7 241] 1757 7 7 231] 0 26 3] 3 7 30 
B1728| 1 26 46/7 16 73 7 24] 1759-9 7 42] 126 22] 3 7 31| 
« C 


Scientia Stellarum. 55 
A TABLE of JUPITER's Mean Motion. 
— . . - Pi 
[Longit. & JAROWL 4\ Node Y ongit. »|Anom. #| Node » | 
T3 ER Tears. j== Ba 
8.76; 0 S-W-:.0 S- 0, 0.48 0. 
17599 8 3] 2 26 423 7 311] 1789] 3 18 59 9 6 58[3 7 37 
Bi76c)io 8 23] 3 27 1| 3 7 3i]\ 1790] 4 19 2oio 7 179] 3 7 37 
1761 11 8 49] 4 27 26| 3 7 3x] 2792] 5 19.4111 7 37 3.7.30 
176210 9 gf 5 27 45] 3 7 31] Bi792|6 20 1|o 7.553 7 38]. 
1763]1 9 3o| 6 28 4[3 7 32|} 7793 [M0 r 8 19] 3- 7 33 
Br1764| 2 9 51] 7-28 23] 3 7 321; 279418 20 47] 2 8 39] 3 7 38 
1765| 3 10 16] 8 28 49] 3 7 32]! 17959 21 113 8 583 7 39 
1766] 4 10 39] 9.29 6|3 7 32|.B1796,10 21 2814 9 17] 3 7 39 
1767] 5 19 57]lo 29 25]3 7 3211 179711 21 54 5 9 42] 3-7 39 
B1768| 6 11 18|11 29 45 3 7 331] 1796 o 22 1516 10 1]3' 7 39 
1769] 7 11 48] 1 © 9| 3 - 7 331} 1799] '1 22 39 4-12-90 3 7 39 
1770] 8 12 4] 2 © 28| 3 7 33| BiJoo| 2 22.55| 8 10 38| 3 7.40 
oh, MESA, EEE Ot NOI£ — 
1771] 9 12 24] 3 © 48|3 7 33] 18013 23 199.11 23 7 40; 
B177210 12 45]4 T 713 7 331} 1802] 4 23 goſio 11 23] 3 7 40 
177312 13 14] 5 2.31] 3 7 33]} 1503] 5 24 ajtr 11.42] 3 7 40 
| 1774] 0 13 31|6 1 59\3 7 34|Br804|6 24 21] 012 23 7 40 
1775] 1 13 52.7 2 9 3 7 341| 2505 7 24 47| 1 12 26 3 7 41 
B1776| 2 14 12 8 2 20| 3 7 34} 1806! 8 25. 71] 2 12 45] 3 7 4} 
1777] 3 14 38] 9 258, 3 .7 34|| 1807] 9 25 28| 3 13 413 7 41 
1778| 4 14 58] . 3 T2 3 7 34| Bivo8|10 25 4g| 4 13 23] 3 7 41) 
1779] 5.15 19]t 3 3173 7 351] 180911 26 14]'5 13 47] 3 7 42 
Bi78o| 6 15 39] o 3 50.3 7 35\| i810! o 26 35| 6 14 6] 3 7 42 
1781|-7 16 5|1 4 14/3 7 3514 1811] 1 26 56] 7 14 26| 3 7 42 
1782] 8 16 252 4 34 3 7 35|B1812' 2 27 16| 8 14 43] 3 7 42, 
2783] 9 16 46 3 4 53;3 7 36|| 1813] 3 27 421915 $3 7 43 
Br784110 17 6] 4 5 12: 3 7 36 1814/4 26 210 15 28] 3 7 43 
178511 27 32] 5 5 36. 3 7 361] 3815] 5 28 231 15 47] 3 7 4} 
1786| o 17 53] 6- 5 55/3 7 37||Þ1816| 6 28 43] 016 613 7 43 
17987] x 18 13] 7 6 14) 3 7 371] 1817 1-99 16 30/3 7 43|' 
B1785| 2 18 1418 6 34] 3 7. 371] 1818|8 29 29] 2 16 49] 3 7 44 
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ATABLEOf JUPITER's Mean Motion. 


O| JANUARY. | FEBRUAR. || MARCH. | 
I Lon.P | An. % Lon. An. % Lon.%Þ [ An. % F 
Is > Me bo Hs  'fo 87" 
1]o 5] o 5] 2 40] 2 40|| 4 59] 4 59| © 
2] o Io| o ION} 2 45] 2 45]| 5 41 5: 4[ 1 
3] 0 15] © 15]] 2 50] 2 5oll 5 9g{ 5 9] 2 
4| o 201 o 2of} 2 55| 2 55]| 514] 5 14] 3 
g o 25] © 25 S +4 V 5 19] 5 19| 4 
6| o 3o|, © Zo] 3 5] 3 5|]]| 5 24| 5 24|5 
7] © 35],0.35]| 3 20] 3 10|] 5 29] 5 29] 6 
$] 0 40]\o gol] 3 15] 3 151] 5 34] 5 34| 7 
9] 9 45] © 45]] 3 20] 3 201] 5 39| 5 39| 8 
T0] © 5o} o 5ol 3 25] 3 251] 5 44] 5 44|9 
11]. o 55] © 55]]. 3 30] 3 3olſſ 5 49] 5 aghro 
12] x of = off 3 35] 3 35} 5 54] 5 54/1 
r3 5j = $11-3 40] 3 401] 5 59] 5 59jr2 
14] 1 10| I Toll 3 45] 3 451| 6 4{ 6 413 
15 15] I 15j] 3 50| 3 50 © 9] © 9124 
16 20] I 20]]| 3 55] 3 55j]| 6 14| 6 14115 
17 25} 1 25}} 4 of 4 off 6 19] 6: 19116 
18] 1 30] 1. 30f| 4 5] 4 51] 6 245 6 24[17 
9] 1 35 I 35j] 4 To] 4 1o|| 6 29 6 29118 
20| 1 40| I 4oſ] 4 15] 4 1511 6 3416 34119 
2I] 1.45| I 45j| 4 20| 4 201] 6 39] 6 39f20 
22| 1 5o| 1 5of| 4 25] 4 25] 6 44 6 44 j21 
23] 1 55] 1 55]| 4 30] 4 3oſ| 6 49| 6 49[22 
24] 2 of 2 © 435] 435 6 54| 6 54123 
25] 2 5] 2 $5]| 4 40] 4 40j| 6 59| 6 59]24 
26] 2 10] 2 10]| 4 45] 4 451] 7 4| 7 425 
27] 2 15] 2 15]] 4 50] 4 50j| 7 9| 7 926 
25] 2 20| 2 20]| 4 55] 455|| 7 14 ak 
29] 2 25] 2 2511 4 59] 4 59|\| 7 19] 7 19128 
3o| 2 30| 2 30 o 0] © 01] 7 241-7 24|29 
Io 2-351 2:35} 0. 0! © oll 7-29 7 29130, 
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A TABLE of JUPITE R's Mean Motion. 
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A TABLE of JuP ITER's Mean Motion. 
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A TABLE of JUPITER's Equation. 
ln SIS. 0. Sig. 1. Sig. 2. W- 
ug Equa .Sub.| Logar. || Equa. Sub. Logar. Equa. Sub. Logar. | 
Ns: ——| Diſt.4 © —-|Diſt.a@9 || ——— 1Dit.4© $ | 
- 0 IT TREE 0-2 TORE o / ; "| Curt. asf 
ol © o 0[573765|| 2 37 19]573515[| 4 37 33|572820|30| 
1] © 5 26[573765|| 2 42 71573499j| 4 40 31, 572791 20] 
2| 0 10.54|573764|| 2 46 54|573481|| 4 43 26|572762| 28| 
3] 016 22[573762|| 2 5x 37|573464'] 4 46 14|572732|27| 
| 4| 0 21 49[573759|| 2 56 15[573446,| 4 48 571572701|26 
'5| o 27 15|573757|| 3 © 53]573428;| 4 51 36|572671|25 
6| o 32 42|573754|| 3 5 27|573409'| 4 54 11 |572640 | 24 
7] 38 71573759|| 3 9 59[573389j] 4 56 42|572608|23| 
o 43 31]573745|| 3 14 281573369|| 4 59 51972577 22 
0] © 48 56|573)4r|| 3 18 54| 573349!) 5 1 24|572545|21 
ro] © 54 191 573735|| 3 23 16|573329), 5 3 39572513] 20| 
11] 0.59 421573729 || 3 27 34|573307||_5 5 47|572480|1g| 
12] 1 5 4|573723|| 3 31 48|573285|| 5 7 501572447118 
13] 1 10 25|573716]| 3 36 0[573263|| 5' 9 491572414} 17|' 
14) 115 45|573708 || 3 40 9[573240|| 5 11 42572381 | 16 
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22| 1.57 31] 573628|| 4 11 4|573044|| 5 23 26|572107 
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24 8:7 40573603 4 18 6 $72990 Bet $72037 6 
25| 2 12 41] 573590|| 4 2130572963 || 5 26 15] 572000] 5 
26| 2 17 40] 573576|| 4 24 51]572936|| 5 27 0571906| 4 
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Jol 2 37 29] 5735151| 4 37 33572820 FEES 
TI | Add, | Add. ' | -| 
Fu SIS, _ | S1g. 10. Sg. 9. | 1 
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| A TABLE of JUPITER: Equation. 
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261 5 2.57 570890 | 3 12 44|57c006|| © 24 181509609 | 4 
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A TABLE of MAR S's Mean Motion. 
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1501) 8 5 63 8 7|r 15 31]ſÞ 266 2 4o| 6 2 21] 0 o 11 
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1717] 6 11 al*1 9 44 I < 8 Fab 5 23 19] 0/21 by 1 18 30 
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[Longit. © |Anom. 3] Node 3||. |Longit. 5|Anom. #1 Node 6 
Years. Years. |-—— — 
| ARK ATI LI $.o'Þ o''|S o© 
1759|to 10 19) 5 8 7] 1 18 39] 1789 9 23 4 20 16| 1 19 © 
B176o| 4 21 36|11 19 23] 1 18 4oſ] 1790] 4 4 22111 1 32] 1.19 1 
"x703|11 3 246 1 i x 18 40|| 179110 15 39] 5 12 48] 1 19 2 
| 1762] 5 14 42] © 12 26| 1 18 41j|B1792| 4 26 56] I 24 4 I Ig 2 
| n763|xx 25 59] 6 23 42] 1 18 4] 1793þi1 8446 551119 7 
B1764| 6 7 16] 1 4 58] 1 18 42j| 1794| 5 20 210 17 7]1 19 4 
176 o 19 al 7 16 45] 1 18 431] 1795] © 1 19] 6 28 23 I I 
21560 o 22| 1 28 2] 1 18 441|B1796| 6 12 36| 1 9g 29 +. ? 
| 2767] x 11 39] 8: 9 17] 1 13 44 1797] o 24 24] 7 21 26] 1 19 6 
B1768| 7 22 56| 2 20 33 La 8 45 _ 7 5 42] 2 2 42] I I9 7 
**x969| 2 4 44] 9 2 20| 1 18 46|| 1799] 1 16 '59| 8 13 58] 1 19-8 
1770] 8 16 | 2] 3 13 36 q 18 47|1B16oo| 7 28 16] 2 25 14] 1 19 8 
. Wot: or _ | | 
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1775] 4' 12 git 10 27] 1 18 511] 1805] 3 25-4410 22 36| 1 19 12 
B1770|10 24 16] 5 21 43| 1 18 51 180610 7 25 3 53] 1 19 13: 
1797] 5 6 a[o. 3 3o| 1 18 g52|| 1807|-4 18 -19]1 15 8| 1 191 
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